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STUDY OF BLADE ASPECT RATIO ON A COMPRESSOR FRONT STAGE 
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by 
R. F, Behlke, JvDe Brooky and E. Canal 
P r a t t  & Whi tney A i r c r a f t  Group 
Unl t e d  feehnologies Corporat i  on 
1.0 SUMMARY 
Tests well@ conducted on a s ing le  stage, l o w  aspect r a t i o  compressor 
having a t i p  speed o f  442.0 m/sec (1450 f t / sec ) ,  a hub / t i p  r a t i o  o f  
0.597, and a r o t o r  aspect r a t i o  o f  1.3. The t e s t  r i g  inc luded an i n l e t  
duct representat ive o f  an engine t r a n s i t i o n  duct between fan  and high- 
pressure compressor. To permit  1 ow speed matching adjustments, t tie 
stage incorporated va r iab le  inlet-guide%-vanes and s t a t o r  vanes. The 
purpose of t h e  tes ts  was t o  determi ne d e t a i l  ed aerodynamic performance 
and detnonstrate t h a t  f o r  a t i p  speed and hub / t i p  r a t i o  t y p i c a l  o f  an 
advanced core compressor f r o n t  stage, the  use o f  l o w  aspect r a t i o  
b lad ing  can permi t  high l e v e l s  o f  blade loading t o  be achieved a t  an 
acceptable l e v e l  of e f f i c i ency .  
A t  design speed and pressure r a t i o  the r o t o r - s t a t o r  stage achieved an 
ad iabat ic  e f f i c i e n c y  o f  86.6 percent at a flow o f  44.35 kg/sec (97.8 
lbm/sec) w i t h  a 12.5 percent surge margin. Test e f f i c i e n c y  was 1.9 
percentage p o i n t s  1 ower than the design goal; t e s t  f low was 4.7 percent 
under goal a t  the r o t o r  peak e f f9 i c iency  point ,  w h i l e  surge margin 
exceeded the goal by 2.5 percent (see sumnary Table I). Rotor t i p  
load ing  ( D i f f u s i o n  f a c t o r )  a t  design speed was i n  excess of 0.65 wh i le  
s t a t o r  maximum D fac tor  was c lose t o  0.6. The aggressive performance 
goals o f  t h i s  stage were not met; however, the  i n t e n t  o f  demonstrating 
h igh  loading c a p a b i l i t y  of l ow  aspect r a t i o  b lading i n  the adverse 
f r o n t  stage environment, w i t h  an acceptable e f f i c i e n c y  l e v e l ,  was 
accompl i s  hed . 
Test ing  at 50 and 70 percent design speed was a lso  conducted w i t h  
inlet-guide-vane and s ta to r  at both the design pos i t i ons  and a t  closed 
stagger se t t i ngs  t o  simulate the operat ion o f  a mu1 t i s t a g e  high- 
pressure compressor. The restaggers d i d  not have an e f fec t  on t h e  
part-speed surge l i n e .  
Traverse data taken at r o t o r  i n l e t  and s t a t o r  e x i t  were employed t o  
generate ;panwise and blade element: p r o f i l e s  f o r  both the  r o t o r  and 
s t a t o r .  These data i nd i ca te  t h a t  performance i n  the reg ion  o f  the r o t o r  
t i p  was on t h e  s t a l l  s ide o f  optimum incidence f o r  a l l  t e s t  points ,  
t h i s  region thus being the  source o f  the de f ic ienc ies  i n  e f f i c i e n c y  and 
flaw. 
Analyses o f  the t e s t  r e s u l t s  i nd i ca te  t h a t  the i nco r rec t  s e l e c t i o n  o f  
design f l  owpath blockage was the  pr imary cause o f  the  performance 
s h o r t f  a1 1 o f  t h f s  stage. 
TABLE I 
SUMMARY OF TEST RESULTS 





Peak Staqe E f f i c i e n c y  Po in t  104 -10 -02 
Stage Ad iabat ic  Ef f ic iency,  X 88.5 
Corrected I n l e t  Flow 
Rotor Leading Ed e, kg/sec 47,28 
41 bm/sec) (104.2) 
Stage Pressure R a t i o  1.805 
Surge Margin,% 10.0 12.5 
Peak Rotor E f f i c i e n c y  Point  104 -10 -01 
Rotor  Adiabat ic  E f f i c iency ,  X 92.1 90.1 
Corrected I n l e t  F1av 
Rotor Leading Ed e, kg/sec 47.28 45.14 Q 1 bm/s ec ) (104.2) (99.5) 
Stage Pressure R a t i o  1,805 1,769 
Surge Margin,% 
2.0. INTRODUCTION 
Future comnerci a1 a i r c r a f t  powerpl ants, i n order t o  reduce fue l  
consumpti on, w i  11 requ i re  compressors w i t h  higher overal l pressure 
r a t i o s  and e f f i c i e n c i e s  than those c u r r e n t l y  i n  use. This  impl ies the  
use o f  higher t i p  speeds and higher stage loading l e v e l s  ( t h a t  i s ,  
h igher  stage pressure r i s e ) .  Research on advanced compressor stages has 
shown t h a t  r e l a t i v e l y  1w aspct t  r a t i o  b lad ing  can provide h igh l e v e l s  
o f  loading wh i l e  ntaint i i in ing h igh  e f f i c i e n c y  and adequate s t a b i l i t y  
margin. NASA sponsored programs have provided design background data 
f o r  law aspect r a t i o  canpressors having hub / t i p  r a t i o s  and t i p  speeds 
t y p i c a l  o f  middle and rear  stages o f  high-pressure compressors. It i s  
t h e  i n t e n t  o f  t h i s  program t o  prov ide such design data f o r  a low aspect 
r a t i o  f ron t  stage. 
The t i p  speeds requ i red  f o r  a h i g h l y  loaded f r o n t  stage r e s u l t  i n  
t ranson ic  and supersonic r e l a t i v e  Mach numbers i n t o  the  r o t o r ,  a  
c o n d i t i o n  s i m i l a r  t o  t h a t  encountered i n  fans. The design o f  h i g h l y  
loaded, h igh aspect r a t i o  b lading f o r  t he  t ransonic/superson~c regime 
has been expl ored extensi ve ly  and successful 1  y under var 1 ous NASA fan 
cont rac ts  (references 1, 2, and 3). This  f an  experience was used i n  t h e  
design o f  the law aspect r a t i o  f r o n t  stage f o r  t h i s  program. 
3.0 APPARATUS 
3.1 COMPR ESSOR STAGE 
A 1 w  aspect r a t i o ,  s i n g l e  stage compressor was designed t o  be I 
representa t ive  o f  t h e  f i r s t  stage o f  an advanced mul t is tage,  
high-pressure compressor. A de ta i l ed  desc r ip t i on  of the aerodynamic and 
i mechanical design o f  t h e  1 w  aspect r a t i o  r o t o r  and s t a t o r  i s  given i n  reference 4. 
I Design parameters, as 1 i s t e d  i n  Table 11, were chosen t o  be compatible 
I w i t h  e x i s t i n g  r i g  hardware t h a t  accurate ly  simulates engine condi t ions.  
I Th i s  hardware, as shown i n  F igure  1, includes an offset i n l e t  
I t r a n s i t i o n  duct which incorporates a p resw i r l  vane t o  simulate f a n  
I s t a t o r  roo t  or  1cw-pressure compressor e x i t  flow, engine type 
L in termediate case s t ru t s ,  and a var iab le  stagger i n l  et -gui  de-vane. 
TABLE I 1  
DESIGN PARAMETERS 
Corrected Speed, rpm 
Rotor  T ip Speed, m/sec ( f  t /sec) 
Corrected Flow, kg/sec (lbmlsec) 
Corrected Weight Flow Per U n i t  Annulus 
Area, kg/m -sec (1 bm/ft2-sec) 
Rotor  Pressure Ra t io  
Stage Pressut*e R a t i o  
Rotor  Adiabat ic  E f f i c i ency ,  % 
Stage Adiabat ic  E f f i c i ency ,  X 
T i  p D i amet er , meters ( i  nc hes) 
Hub/Tip Ra t io  a t  Rotor I n l e t  
Rotor  T ip S o l i d i t y  
Rotor  Aspect Rat io*  
S t a t o r  Hub S o l i d i t y  
S ta to r  Aspect Rat i o* 
S t a t o r  Average E x i t  Flow Angle, degrees 
Number o f  Rot or  I3 1 ades 
Number of S ta tor  Vanes 
*Aspect Ra t i o  = r a t i o  of (average a i r f o i l  length) /  (mf dspan chord) 
The high t i p  speed and i n l e t  spoc4f i c  flow o f  the r o t o r  were requ i red  
t o  achieve the deslred stage pressure r a t i o  o f  1.8115, which, wh i l e  
aggressl ve, i s  representat ive of f ron t  stages o f  advanced core 
compressors. S t a t o r  e x i t  s p e c i f i c  flow and absolute a i r  angle were 
chosen t o  be r e a l  i s t i  c values t o  match assumed downstream high-pressure 
compressor stages. The a x i  a1 spacings between t h e  i n l  et -gui  de-vane, 
r o t o r ,  and s t a t o r  were designed t o  be s u f f i c i e n t  f o r  r a d i a l  and 
c i rcumferent i  a1 probe t ravers ing.  
Because the range of r o t o r  i n l e t  r e l a t i v e  Mach number from r o o t  t o  t i p  
i s  0.97 t o  1.32, t h e  r o t o r  was designed w i t h  m u l t i p l e  c i r c u l a r  arc 
(MCA) blade sect ions, t y p i c a l  of fan design prac t ice .  S ta tor  vane 
sect iot is were a1 so designed as MCA sect ions, approaching double 
c i r c u l a r  arc (DCA) sect ions toward the outer  p o r t i o n  o f  the span. The 
range of s t a t o r  i n l e t  absolute blach number was 0.88 t o  0.69 from r o o t  
t o  t i p .  The r e a c t i o n  l eve l  of the stage was set a t  0.71 t o  ensure t h a t  
t h e  s t a t o r  i n l e t  absolute Mach nuriiber remained below 0.9. Both r o t o r  
and s t a t o r  losses were estimated using a combination o f  fan and 
hVigh-pressure compressor experience. 
3.2 TEST FACILlTY 
The t e s t  program was conducted i n  a v e r s a t i l e  compressor t e s t  f a c i l  i t y  
shown i n  F igure 2. Thjs t e s t  f a c i l i t y  i s  equipped w i t h  a synchronous 
motor w i t h  a mu1 t i - r a t i o  gearbox t o  provide speed range capabif i t y .  The 
i n l e t  a i r f l o w  i s  drawn through f i l t e r s  p r i o r  t o  a f l a t p l a t e  o r i f i c e ,  
then through an i n l e t  plenum t o  provide a uniform t o t a l  pressure and 
temperature p r o f i l e  t o  t h e  t e s t  r i g .  The a i r f l ow  i s  exhausted from the 
r i g  i n t o  a toroLldal  c o l l e c t o r  through a set  o f  var ious s i ze  valves, 
prov id inr j  coarse and f i n e  adjustment of bac kpressure, or t h r o t t l i n g ,  
f o r  the t e s t  compressor, and then through exhausters. The IQW pressure 
provided by the  exhausters was also used t o  vent t he  r o t o r  f r o n t  
cav i t y .  Strain-gage inst rumentat ion s igna ls  from the r o t o r  were 
t ransmi t ted  v j  a te lemetry t o  recording equipment. 
3.3 INSTRUMENTATION AND CALIBRATION 
Overa l l  and 01 ade Element Inst rumentat ion 
A i r f l o w  t o  the stage was measured by means of a f l a t p l a t e  o r i f i c e  
designed t o  t h e  spec i f i ca t i ons  defined by the  I n t e r n a t i o n a l  
Organi z a t i  on f o r  Standards. A1 1 o r i f  i ce  re1 ated i nstrumentat i  on was 
i n s t a l l e d  per Power Test Code 19.5, 4-1959. This system pt+ovided a f l ow  
r a t e  measurement accurate t o  w i t h i n  - +1.0 percent. 
The r o t o r  speed was measured using an impulse type pickup through a 
frequency-to-DC converter. The measurement accuracy was w i t h i n  - t0.1 
percent o f  the  i nd i ca ted  speed. 
A1 1  temperatures were measured w i  t h  Chromel-Alumel Type K thermocouples 
w i t h  an i n d i v i d u a l  wi re c a l i b r a t i o n  app l ied  t o  each sensor, Sample 
elements from the temperature pole rakes were c a l i b r a t e d  over the 
expected Mach number range t o  determine recovery f a c t o r  va r i a t i ons  w i t h  
yaw and p i t c h  angle. Var iat ions o f  the recovery co r rec t i on  w i t h  
pressure were app l ied  as noted I n  NASA Technical Note 3766 and 
complemc!nted by r e s u l t s  o f  t e s t i n g  a t  P r a t t  81 Whitney A i t8cra f t ,  Overal l  
r o o t  mean square temperature accuracy was est imated t o  be +0.28K 
(5.50F) . - 
Measurements o f  a i r f l o w  angle were obtained by r a d i a l l y  t rave rs ing  15- 
degree inc luded angle wedge probes. Tota l  pressure recovery and yaw 
angle deviat ions were c a l i b r a t e d  as func t ions  c f  Mach number and p i t c h  
angle, The measurement accuracy o f  t he  a i r  angle probe system was 
+I). 50. 
A l l  pressures from po le  rakes and s t a t i c  pressure taps were measured 
w i t h  transducers on scanivalves and recorded by an automatic data 
acqui s i  t i  on syc terno The accuracy o f  the pressure measurements was +Om 1 
- percent of t h e  f u l l  scale value f o r  t h a t  transducer. 
Typ ica l  inst rumentat ion i s  shown i n  F igure  3, and the ax ia l  and 
c i rcumferent i  a1 pos i t i ons  o f  t h e  inst rumentat ion are shown i n  F igure 4. 
Inst rumentat ion f o r  measuring o v e r a l l  and blade element performance i s  
l i s t e d  i n  Table 111. 
TABLE I 1 1  
OVERALL PERFORMANCE AND BLADE ELEMENT INSTRUMENTATION 
Instrument Parameter 
P l  ane Locat ion Measured Type and Q u a n t i t y  
S ta t i on  0  ps 4 s t a t i c  taps downstream and 4 ( I n l e t  Flow s t a t i c  taps upstream o f  i n l e t  
Measuring Orif i ce )  o r i f  i ce  
De l ta  P 2 de l ta  P transducers sensing the  
d i f f  e ren t i  a1 pressure between the 
upstream and downstream o r i f i c e  
pressures 
S t a t i o n  1 
(Plenum Chamber) TT 
6 t o t  a1 temper at-ure t hermocoupl es 
located upstream o f  t he  o r i f i c e  
10 bare w i  r e  thermocoupl es 1  ocated 
i n  a  plane i n  t he  plenlrin chamber 
and d i s t r i b u t e d  equa l l y  i n  the 
r a d i  a1 and c i rcumferent i  a1 
d i r e c t  i on 
TABLE 111 (Cont 'd)  
I ns t runen t  Parameter 
Plane Loca t i on  Measured Type and Q u a n t i t y  
p s 6 s t a t i c  pressure taps 
c i rcumferen t i  a l l y  e q u a l l y  spaced 
on t ke plenum w a l l  
S t a t i o n  2 
(R ig  I n l e t  Duct PT 
Upstream o f  S t r u t s )  
4 ten-element sensor rakes t o  pro- 
v i de  readings a t  t e n  r a d i a l  pos i -  
t i o n s  (6.9, 18.5, 30, 40, 50, 60, 
70, 78, 87, & 95 percent  span) 
p s 3 ou te r  and 3 i nne r  w a l l  s t a t i c  pressure taps 
Inlet-Guide-Vane p s 4 ou te r  and 4 i nne r  w a l l  s t a t i c  
Leading Edge pressure taps a t  leadirrg edge of 
In1  et-Gui de-Vane 
Inlet-Guide-Vane p s 4 ou te r  and 4 i nner wa7 1 s t a t i c  T r a i l i n g  Edye pressure taps a t  t h e  t r a i l i n g  
edge of I n 1  et-Gui de-Vane 
S t a t i o n  3 PT 2 nine-element sensor rakes* t o  (Rotor  I n l e t )  p rov ide  readings a t  n i ne  r a d i a l  
p o s i t i o n s  (5, 10, 15, 30, 50, 70, 
85, 90 & 95 percen t  span) 
TT 2 nine-element sensor rakes* t o  p rov ide  readings a t  n i ne  r a d i a l  
p o s i t i o n s  (5, 10, 15, 30, 50, 70, 
85, 90 & 95 percent  span) 
PT, A i r  2 wedge-type t r a v e r s e  probes* 
Angle, pos i t i oned  t o  measure a t  9 r a d i a l  
Radius l oca t i ons  (5, 10, 15, 30, 50, 70, 
85, 90 & 95 percent  span) 
Ps 4 ou te r *  and 4 i nne r  w a l l  s t a t i c  
pressure taps  l oca ted  i n  t h e  same 
p l  ane as the PT and TT rakes 
Rotor Leading Edge p s 4 ou te r  w a l l  s t a t i c  pressure taps 
a t  t h e  l ead ing  edge o f  t h e  r o t o r  
* Located i n  a c i r cumfe ren t i a l  t r ave rse  r i n g .  
I n s  t runent  Parameter 
P 1 ane Locat i on Measured Type and Q u a n t i t y  
Rotor T r a l l  i n g  Edge Ps 4 outer  w z l l  s t a t i c  pressure taps 
a t  t h e  t r a f l i n g  edge o f  t h e  r o t o r  
S t a t i o n  4 PT 2 nine-element sensor rakes* t o  
(Rotor  E x i t )  prov ide readings a t  n ine  r a d i a l  
pos i t i ons  (5, 10, 15, 30, 50, 70, 
85, 90 & 95 percent span) 
TT 2 nlne-element sensor rakes* t o  
prov ide readings a t  n ine  r a d i a l  
pos i t ions  (5, 10, 15, 30, 50, 70, 
85, 90 6 95 percent span) 
PT, A i r  2 wedge- type t raverse  probes* 
Angle, pos i t ioned t o  measure a t  9 r a d i  a1 
Radi us loca t ions  (5, 10, 15, 30, 50, 70, 
80, 90 & 95 percent span) 
ps 4 outer* and 4 inner w a l l  s ta t * i c  pressure taps loca ted i n  the  same 
plane as the PT and TT rakes 
S t a t o r  Leading Edge PS 
S ta to r  T r a i l i n g  Edge PS 
S t a t i o n  5 PT 
I ( S t a t o r  E x i t )  
PT, A i r  
Angle, 
Radi us 
4 outer and 4 inner w a l l  s t a t i c  
pressure taps a t  t he  lead ing  edge 
o f  the s t a t o r  
4 outer and 4 inner wa l l  s t a t i c  
pressure taps a t  t h e  t r a i l i n g  
edge of the s t a t o r  
4 nine-element sensor rakes* t o  
provide readings a t  n jne  r a d i  a'l 
pos i t ions  (5, 10, 15, 30, 50, 70, 
85, 90 & 95 percent span) 
4 nine-element sensor rakes* t o  
provide readings a t  n ine r a d i  a1 
pos i t ions  (5, 10, 15, 30, 50, 70, 
85, 90 & 95 percent span) 
2 wedge-type t raverse  probes* 
posi t ioned t o  measure a t  9 r a d i  a1 
loca t ions  (5, 10, 15, 30, 50, 70, 
85, 90 & 95 percent span) 
* Located i n  a c j rcumferent ia l  t raverse  r i ng .  
- + --a- ' .r ,.* ' 
,P . .- 
Instrunent Parameter 
Plane Location Meas wed Type and Quant i t y  
4 outer* and 4 f nner wal l  s t a t i c  
pressure taps located i n  the same 
plane as ti le PT and TT rakes 
S ta t ion  6 p s 6 outer and 6 inner wal l  s t a t i c  pressure taps. 
* Located i n  a circumferential  traverse r ing.  
3.3.2 Speci a1 Instrumentation 
I n  addi t ion t o  the s t a t i c  pressure taps i ns ta l l ed  for  overa l l  and blade 
element data, taps were positioned c i rcumferent ia l ly  at  the ro to r  
t r a i  l i ng edge and used t o  determine the extent of any back pressuring 
of  the  ro tor  by the pole rakes a t  the ro to r  and s ta tor  e x i t .  
S t a l l -  ind icat ion instrumentation was i ns ta l  l ed  at the 1eadi ng and 
t r a i l i n g  edge of the r o t w  blade rw. This instrumentation consisted of 
a high response thermocouple a t  the outer wal l  of the flawpath a t  the 
r o t o r  leading edge atid s t a t i c  pressure taps wi th close mounted pressure 
transducers at the ro to r  t r a i l i n g  edge. Both sensors were connected t o  
the  t es t  stand safety monitoring System, which automatical ly sequenced 
the compressor t o  s t a l l  recovery. Thls system was used along w i t h  the 
automatic data recording system t o  i d e n t i f y  the point  of  compressor 
i nstab i l  i ty .  
S t ra in  gages were i ns ta l l ed  on selected blades, vanes, and pole rakes 
t o  detect excessive v ibra tory  or f l u t t e r  stresses. 
Special instrumentation for  measuring both aerodynamic and mechanical 
character is t ics  i s  1 i s ted  i n  Table I V .  
TABLE I V  
SFECIAL INSTRUMENTATION 
I r~strunent 
P 1 ane Location 
Rotor Leading Edge 
Parameter 
Measured TypeandQuant i t y  
TT 2 high response bare wire 
thermocouples near the outer wal l  
I nstrunent  
Plane Laca t i  on 
Rotor  T r a i l i n g  Edge 
S t a t o r  Leading Edge 
S t a t i o n  3, 4, & 5 
I n l  et-Gui de-Vane 
Rot o r  
S t a t o r  
TABLE I V  (Cont'd) 
SPECIAL INSTRUMENTATION 
Parmet  e r  
Measured Type and Quant l  t y  
ps 6 outer  wall s t a t i c  pressure taps 
a t  t he  r o t o r  t r a i l i n g  edge 
posl t ioned t o  sense r o t o r  
back-pressure e f fec ts  due t o  t h e  
downstream po le  rakes 
2 s t a t i c  pressure taps on outer  
w a l l  wi th c lose  mounted 
transducers 
1 outer  w a l l  s t a t i c  pressure t a p  
a t  t h e  s t a t o r  lead ing  edge 
pos I ti oned t o  sense r o t o r  
backf pressure e f f e c t s  due t o  t h e  
downstream po le  rakes 
Stress 2 s t r a l n  gages on a temperature 
and pressure pale rake 
Stress 2 s t r a i n  gages on each o f  3 vanes 
Stress 16 s t r a i n  gages d i s t r i b u t e d  on 
each o f  8 blades 
2 s t r a i n  gages on the  d i sk  
Stress 14 s t r a i n  gages d i s t r i b u t e d  on 
each o f  4 vanes 
4.0 PROCEDURES 
4.1 LEST PROCEDURES 
4,l. 1 Shakedown Tests 
Shakedown t e s t s  were conducted t o  es tab l i sh  the mechanical i n t e g r i t y  o f  
t h e  t e s t  r i g ,  t o  l oca te  st ress boundaries t h a t  might l i m i t  t h e  
operat ing range over which t e s t s  could be conducted, t o  determine the 
e f f e c t  of t h e  r o t o r  e x i t  probes on the  stage performance, and t o  v e r i f y  
t h e  performance o f  the inst rumentat ion and data reduc6t i  on system. The 
shakedown t e s t s  were performed w i t h  t h e  i n l  et -gul  de-vane and s ta to r  a t  
the  design stagger pos i t ions .  
The s t ress  survey conducted clurlng the shakedown tests,  covering a 
range o f  speeds f ran  50 t o  105 percent o f  design i n d i  ated no l n t e g r a  
order P a &  stresses exceeding 4 . 3 1  x 104 ~ / m t  ( e . 0  x 10 3 
I b f / i n .  ) i n  any mode. Subsequent- t e s t i n g  i nd i ca ted  t r a t  stresses 
were essent l  a l l y  unaffected by i n l e t g u i  de-vane or s t a t o r  angle 
pos i t lon ,  probe conf igura t ion  ( f i x e d  o r  t ravers ing) ,  s t a  e pressure 
r a t i o ,  a a i r f l o w  rate.  F l u t t e r  (nanintegral vibration! was not 
observed a t  any condit ion. A l l  other mechanfcal monl tor ing 
I nst runenta t i  on Ind ica ted t h a t  t h e  r i g  was operat lng w i t h i n  es tab l  lshed 
1 l m l  t s .  
Review of the ove ra l l  perfornlance data f ran  the shakedown t e s t  
ind ica ted t h a t  t h e  r o t o r  e x l t  probes were causing a severe back 
pressure on the  r o t o r  and a f fec t i ng  i t s  performance. These probes were 
removed for  a l l  performance tes t ing .  See Section 4.2.1 for a de ta i l ed  
discussion o f  t h i s  r o t o r  ex1 t probe back pressure e f f e c t .  
4.1.2 Overa l l  and Blade Element Performance Tests (Design Vane Stagger) 
Overal l  and blade element: performance data were acquired a t  100, 95, 
90, 105, 70, and 50 percent design corrected speed 1 t i  t h e  order 1 is ted .  
Data po in ts  were taken between the maximum flow a t ta inab le  and the 
s t a b i l i t y  l i m i t  as represented by r o t a t i n 9  s t a l l  o r  surge. Each data 
po in t  consi s ted o f :  1) a 25-poi n t  circumf e r 8 ~ ;  ia1 t raverse t h a t  covered 
one inlet-guide-vane gap a t  t h e  r o t o r  i n l e t  and two s ta to r  vane gaps a t  
the  s t a t o r  e x l t ,  measuring t o t a l  pressure and temperature, and 2) a 
r a d i a l  t raverse a t  each measuring s t a t i o n  t o  acquire a i r  angle data 
w i t h  the  probe posi t ioned c i r c u m f e r e n t i a l l y  i n  a minimum s h e a ~  f law 
region. 
A check po in t  was taken at  100 percent design corrected speed before 
t h e  s t a r t  o f  each phase o f  t h e  t e s t  program. The check pa in t  was used 
t o  monitor the cond i t ion  of the inst rumentat ion and t o  check f o r  pos- 
s ib le  deterioration i n  compressor performance. As a r e s u l t  a reduct ion 
1 n f 1 ow was uncovered du r i  ng the  t e s t  program. Subsequent i nves t i gat i on 
revealed t ha t  the  i n l  et-gui de-vane had c l  used from i t s  design se+,ting , 
the pins h ~ l d i n g  the  unison r9ng i n  p o s i t i o n  having bent dur ing the i n -  
t en t i ona l  surg ing o f  tile compressor. Fur ther  review o f  the  data indica-  
t e d  t h a t  the inlet-guide-vanes had s t a r t e d  t o  c lose a f t e r  the f i r s t  
surge a t  100 percent design corrected speed and t h a t  t h e  l a rges t  change 
had occurred a f te r  the 105 percent design corrected speed surge. Be- 
cause o f  t h i s  vane movement, an hydraul ic  ac tuat ion  system was i n s t a l -  
l e d  which provided remote cont ro l  o f  vane stagger. Data were taken at  
a l l  speeds w i t h  the  vanes reset  t o  the design stagger p o s i t i o n  i n  order 
t o  provide a c a l i b r a t i o n  o f  the e f f e c t s  o f  vane slippage. 
4.1.3 Tests w i th  Vanes Restagqered f o r  Low Speed Operation 
Overal l  and blade element performance data were obtained a t  70 and 50 
percent o f  design corrected speed w i th  t h e  i n l  et-gui de-vane and s ta to r  
staggered t o  430 and 250 closed, respect ive ly .  Flow measurement 
accuracy, as a r e s u l t  o f  the l a w  i n l e t  f laws ant lc lpatad,  was 
malntalned by the  i n s t a l l a t i o n  of a smaller d l m e t e r  i n l e t  f l o w  
measuring o r l f  ice, 
Data points were taken between the h ighest  flaw and the stab11 l t y  1 l m i t  
as defined by r o t a t l n g  s t a l l .  A t  these low flaw condit ions, t h e  
a u t m a t i c  s t a l l  detect ion devices were not suff  i c l e n t l y  sensl t l v e  t o  
t r i g g e r  t h e  recovery and data acqui s l  t i on system. The h igh  response 
thermocouple at  the  r o t o r  I n l e t  was moni tored on the t e s t  f a c i l  l t y  
s a f e t y  system, and when a significant change I n  t h e  temperature l e v e l  
was observed, t h l s  change was u t l l l z e d  as the I n d i c a t i o n  o f  the po in t  
o f  l n s t a b l l i t y ,  
DATA REDUCTION TECHNIQUES 
Data Reductl on Program 
An autcmated data reduction and analys is  program was used t o  condl t ion,  
wganlze, and process the  raw data I n t o  engineerlny u n i t s  and t o  
p e r f  o m  clrcumf e r c n t i  a1 mass averaging f o r  use i n subsequent f l  owf i e l  d 
synthesis computer programs, 
A 1  1 steady s ta te  performance data were a u t m a t i  c a l l  y recorded i n  
m i ~ ' l l v o 1  t s  and converted t o  engineering un i ts ,  Thermocouple s ignals 
were converted t o  temperature measurements; wl re qat i b ra t l ons  were used 
f o r  i nd i v idua l  sensors. These temperature measurements were converted 
i n t o  t o t a l  temperature us1 ng c a l  i b r a t i  ons o f  t o t a l  temperature recovery 
versus Mach number f o r  i nd i v idua l  sensors and a pressure l e v e l  
cor rec t ion .  Total  a d  s t a t i c  pressure s ignal  s were converted t o  
pressure maas~~rements by means of scani val  ve transducer c a l  i b r a t i  ons. 
Wedge probes were used t o  measure a i r f low angle, which was corrected 
f o r  yaw deviat ion by means o f  a Mach number c a l l  b r a t i  on f o r  i nd i v idua l  
probes, 
C lrcumf e ren t i  a1 1y mass-fl ow averaged t o t a l  temperatures and t o t a l  
pressures were ca lcu la ted f o r  each selected t a d i  a1 posi t i a n  by mebns o f  
measured c i rcumferent i  a1 d i s t r i b u t i o n s  o f  t o t a l  pressure and 
temperature. A const ant c i rcumferent i  a1 s t a t i c  qressure obta l  ned by 
l i n e a r l y  i n t e r p o l a t i n g  between s t a t i c  pressure measurements from inner 
and outer wa l l  s t a t i c  pressure taps was u t i l i z e d  i n  the determinat ion 
o f  dynamic head a t  each r a d i a l  posi t ion.  
4.2.2 Traverse Data Considerations 
Because o f  the presence o f  an engine type i n l e t  duct, r o t o r  e x i t  probes 
t h a t  back pressured t h e  ro tor ,  and some anomalies observed i n  the data, 
specia l  care was given t o  the cholice o f  variables fo r  i nc lus ion  i n  
t raverse stage and r o t o r  data reduct ion procedures t o  ensure t h e  
adequate i sol  at  i on o f  stage perf ormaiice . These cons i derat I ons are 
discussed be1 ow. 
Rot or I n l  et, 
Rotor i n 1  e t  condi t ions were def ined by c l rcumferent l  a1 l y  t raversed 
t o t a l  pressure pole rakes and r a d i a l l y  t raversed a i r  angle probes a t  
S ta t i on  3 ( r o t o r  i n l e t )  and by plenum chamber t o t a l  temperature, 
A t o t a l  pressure t raverse o f  t h e  r o t o r  i n l e t  plane {S ta t i on  3) was 
u t i l i z e d  t o  i s o l a t e  r o t o r  and stage pressures from the losses generated 
by the  representa t i  ve engi ne t rans1 ti on duct, Traverse probes were 
posl t i  oned t o  assess wakes o f  the 1 n l  et -gui  de-vanes , s t r u t s  , and 
s t a t i o n  2 probes a t  ninle r a d i a l  pos i t l ons  ranging from 5 t o  95 percent 
span. The t y p i c a l  sample t raverse  presented i n  F igure  5 shows wake 
measurements i n  both a s t r u t  and a nonst ru t  sector  a t  midspan. Wakes, 
as shown i n  F igure  5, were c l e a r l y  de f ined and consis tent ,  p e r m i t t i n g  a 
weight ing o f  mass-fl aw average wake l oss  by the  number o f  vanes, 
s t r u t s ,  and probes respect ive ly .  Loss was defined i n  t h i s  manner a t  
each span for a sampling of data po in t s  covering t h e  range o f  t e s t  
f l a v s  and u t i l i z e d  t o  i s o l a t e  r o t o r  and stage pressure r a t i o  f o r  a l l  
po i  nts presented. 
The a i r f l w  angle a t  the r o t o r  lead ing  edge was measured by t w o  r a d i a l -  
l y  t raversed wedge probes posi t ioned c i rcumferent i  a l l y  between i n l  e t -  
guide-vanes, The f l w  angle input i n t n  the date reduc t i on  pregram was 
the  a r i t hme t i ca l  average o f  t he  two probes a t  each o f  t he  n ine r a d i a l  
pos i t i  ons . 
Rotor - E x i t  
The t e s t  stage was i n i t i a l l y  instrumented w i t h  t o t a l  pressure and 
temperature po le  rakes and f l a w  angle prober, a t  t h e  r o t o r  t r a i l i n g  edge ( S t a t i  on 4) inst rumentat ion p l  ane. These probes caused an excessive 
back pressure on the  r o t o r  and were removed f o r  the performance 
tes t i ng .  'Fhis excessive back pressure was i d e n t l f  i e d  by examining r o t o r  
t r a i l i n g  edge s t a t i c  pressure d i s t o r t i o n .  S t a t i c  pressure taps were 
located a t  900 and 3530, pos i t ions  most l i k e l y  t o  be in f luenced by 
Sta t ion  4 probe back pressuring, snd a t  2020 and 3040, pos i t i ons  
less  l i k e l y  t o  be so influenced. F igure 6 shaws a p l o t  o f  these r o t o r  
e x i t  plane s t a t i c  pressures versus probe t raverse  p o s i t i o n  as the 
Sta t ion  4 pole rakes were traversed. The r o t o r  t r a i l i n g  edge probes 
caused a l o c a l  increase i n  s t a t i c  pressure equal t o  34 percent of the 
dynamic pressure head. Figure 7 i s  a p l o t  o f  these same s t a t i c  pressure 
taps a t  a s i m i l a r  data po in t  but w i t h  the S ta t i on  4 probes removed. The 
maximun d i s t o r t i o n  le9rel f o r  t h i s  po in t  has dropped t o  f i v e  percent o f  
the dynamic pressure head, caused by a S ta t i on  3 po le  rake passing the  
900 pos i t i  on du r i  ng t raverse.  The r o t o r  d i  scharge probes were removed 
f o r  the bulk  o f  the  performance tes t i ng ,  and r o t o r  discharge condi t ions 
were determined from stage discharge measurements, as discussed be1 ow. 
Overal l  and spanwise performance p l o t s  are presented i n  a subsequent 
sect ion f o r  t h ree  sample po in ts  w i t h  the r o t o r  t raverse  probes 
i n s t a l l e d  t o  permit  a comparison w i t h  s t a t o r  t raverse based resu l t s ,  
Stator  E x i t  
Four temperatuve po le  rakes and fou r  pressure pole rakes, each w i t h  
n ine r a d i a l  elements, were t raversed across two s t a t o r  vane gaps f o r  
stage e x i t  temperature and pressure. These probes were pos i t ioned so 
t h a t  t h e  t o t a l  c i rcumferent ia l  t raverse  o f  t h e  fou r  probes would f u l l y  
measure the e f f e c t s  o f  i n l e t  probes, s t ru t s ,  and the  inlet-guide-vane 
wakes. Figures 8 and 9 are t y p i c a l  c i rcumferent ia l  p r o f i l e s  o f  t h e  
pressure and temperature d i s t r i b u t i o n s  a t  the s t a t o r  t r a i l  i ng  edge 
stat ion.  A t  t h i s  s t a t i o n  the  appearance o f  t h e  wakes from t h e  I n l e t  
case s t r u t s  and the inlet-guide-vanes i s  rro longer t y p i c a l ,  having 
undergone cone" derable mixing. However, t h e  e f f e c t s  o f  the  upstream 
wakes are ev ide r~ t  as va r ia t i ons  i n  t o t a l  pressure and t o t a l  temperature 
l e v e l s  i n  regions between t h e  s t a t o r  wakes. Theref ore, t he  ar i thmet ic  
average o f  the h ighest  midgap values from each o f  the e igh t  s t a t o r  gaps 
traversed by the  t o t a l  pressure pole rakes was chosen t o  represent t h e  
f rees  tream pressure f o r  use as the ro to r -ex i  t / s t a t  or- in1 e t  t o t a l  
pressure a t  each span loca t ion .  For s t a t o r  e x i t  cond i t ions  the  t o t a l  
pressures and t o t a l  temperatures f o r  each probe were c i rcumferent ia l  l y  
mass f lm averaged, and the  ar i thmet ic  average f o r  t h e  fou r  probes a t  
each o f  the n ine  span loca t ions  was i npu t  i n t o  the data reduct ion  
program t o  represent s ta to r  e x i t  condit ions. 
Stator  e x i t  a i r f l w  angles were measured by two r a d i a l l y  traversed 
wedge probes posi t ioned c i r c u m f e r e n t i a l l y  between s t a t o r  wakes. The 
f l w  angle i npu t  i n t o  the  data reduct ion  program was the ar i thmet ic  
average o f  t he  two probes at each o f  t h e  n ine  r a d i a l  posi t ions.  
4.2.3 F l w f  i e l d  Analys is  
Overal l  and b l  ade e l  ement performance parameters were det ermi ned by 
performing an analysis of t h e  stage PI owfield. An ax isymnet r ica l l y  
averaged made1 of the f 1 owf i e l  d  was produced u t i  1 i z i  ng measured t raver -  
se r e s u l t s  as i n p u t  t o  a streamline computer program, w i t h  boundary 
condi t ions based on t e s t  data. This computer program solves the equa- 
t i ons  o f  con t i nu i t y ,  energy, and r a d i a l  equ i l i b r i um using t h e  stream- 
1 i ne  curvature technique, i nc lud ing  enthal py and entropy gradient  terms 
and assuming axisymnetr ic f lw.  The inpu ts  i n t o  t h e  computer program, 
as 1 i s t e d  i n  Table V, inc luded measured temperatures, pressures, and 
a i r f l c w  angles as we l l  as a f l  w blockage fac tor  der ived f rom measured 
w a l l  s t a t i c  pressure taps. 
TABLE V 
PARAMETERS INPUT TO FLOWF I ELD PROGRAM 
Locat i on Parameters 
Compressor I n l e t  (S ta t i on  1) 1) Corrected mass f l o w  
2) Corrected r o t o r  speed 
TABLE V (Cont'd) 
Rotor  I n l e t  (S ta t i on  3) To ta l  pressure r a t i o  versus rad ius  
Absolute a i r  angle versus radius 
Constant r a d i  a1 blockage f a c t o r  
Locat i  on 
Rotor € x i  t (S ta t l on  4) 
S ta tor  E x i t  ( S t a t l o n  5) 
Parmet  ers 
1) Total  pressure r a t i o '  versus radius*  
2) To ta l  temperature r h t i o  versus 
rad ius*  
3) Const ant r a d i  a1 blockage f a c t o r  
1) Total  pressure r a t i o  versus radius 
2) To ta l  temperature r a t i o  versus 
r a d i  us 
3 Absolute a i r  angle versus rad ius  
4 1 Sta tor  f ree  stream t o t a l  pressure 
r a t i o  versus radius*  
5) Const ant r a d i  a1 blockage fac tor  
*Input f o r  on ly  se lec ted  data poi  n t s  . 
**Used f o r  r o t o r  pressure r a t i o  when S ta t i on  4 inst rumentat ion was not 
I n s t a l l e d .  
Analys is  o f  the t e s t  r e s u l t s  showed t h a t  a s i n g l e  blockage f a c t o r  cou ld  
be selected a t  s p e c i f i c  a x i a l  s ta t ions  t o  c lose l y  represent both inner  
and outer wa l l  s t a t i c  pressure measurements over the e n t i r e  f l ow  range 
o f  the tes t ing .  I n  Figure 10 these blockage fac tors  ( s o l i d  l i n e )  are 
compared w i t h  those assumed i n  the design (dashed l i n e ) ;  there i s  a 
considerable d i f ference between the  t e s t  and design blockages. 
Measured i n l e t  o r i f  i ce  f l  ow was compared w i t h  ca l cu l  ated in tegra ted  
mass f l  ow using measured pressures, temperatures, and a i r  angles. 
Agreement was found t o  be w i t h i n  f i v e  percent, p rov id ing  a check on the  
v a l i d i t y  o f  t h e  measurements used f o r  performance cal  cu l  a t i  ons . 
A l l  s t a t i c  pressure d i s t r i b u t i o n s  and a i r  angles behind the  r o t o r  were 
ca l cu l  ated by t h e  stream1 i ne f l  owf i e l d  computer program. Aerodynamic 
cond i t ions  a t  the blade lead ing  and t r a i l  ing  edges were ca lcu la ted  by 
t r a n s l a t i n g  t h e  measured data f r a n  t h e  instrument plane along stream- 
1 i nes t o  t h e  b l  ade edges, based on conservat ion o f  momentum. Blade e l  e- 
ment parameters were calculated f o r  a i r f o i l  s e c t i  or~s l y i n g  on con ica l  
surfaces defined by the i n t e r s e c t i o n  o f  design streamlines and the 
b l  ade edges. Calcul  at ions were made on design stream1 ines passing 
through the  r o t o r  t r a i l i n g  edge a t  5, 10, 15, 30, 50, 70, 85, 90, and 
95 percent o f  the passage height. I n  add i t i on  t o  the  blade element par- 
ameters ca lcu la ted  using the d e f i n i t i o n s  i n  Appendix B,, the  output of 
t h e  f l  owfi e l  d analys is  program i nc l  udes ove ra l l  per f  omance of t h e  
r o t o r  and s ta to r .  Blade element performance data f o r  the design stagger 
angle and low speed restaggered t,ests are tabulated i n  Appendices C, 0, 
and E. Symbols are def ined i n  Appendix A. 
5.0 RESULTS AND DISCUSSION 
5 - 1  OVERALL PERFORMANCE 
5 1.1 High Speed Perf ormance--Desi qn In1  et-Gui de-Vane Stagger Angle 
Sta3e performance and r o t o r  o v e r a l l  uerformance are presented i n  Fig -  
ures 11 and 12, respect ive ly .  Small va r l a t i ons  i n  the inlet-guide-vane 
angle frm design occurred dur ing the  t e s t  and are i nd i ca ted  i n  t h e  
legend t o  each f igure.  The effects of these va r ia t i ons  can be seen t o  
be m a l l  by camparing w i t h  the check po in t s  (hexagonal synbols) dur ing 
which the i n l  e t -gu i  de-vane angles were hydraul i c a l  l y  con t ro l  led. Analy- 
t i c a l  evaluat ion uF o v e r a l l  per f  omance was based on presurge data 
p o i n t s  at 100 percent speed, which were taken p r i o r  t o  any v a r i a t i o n  i n  
i n l  et-gui dc-vane angle. 
Stage and r o t o r  f l w  and e f f i c i ency  were below design goals, 5.ihile 
surge margin exceeded goal. The e f f i c i e n c y  of t h e  stage i n  the post 
t e s t  check p o i n t s  dropped 0.5 percentage po in ts  (F igure l l ) ,  and the 
ro to r -a1  one e f f i c i e n c y  showed no change, suggesting t h a t  t he  1 oss 
breakdown from stage t o  r o t o r  could not  be resolved t o  the l e v e l  o f  
accuracy (g.25 percent)  requ i red  t o  show t h i s  e f f e c t .  The e f f i c i e n c y  
drop f ran i n i t i a l  t es t  t o  post t e s t  was most l i k e l y  caused by the  
accumulated effects of de te r i o ra t i on  and r o t o r  r u b - s t r i p  wear as we l l  
as d i r t  accumul a t  i on. 
Wide open discharge f low and pressure rat,;-o at speeds above 70 percent 
o f  design were 1 im i ted  by choking i n  t he  stage e x i t  duct downstream of  
I t he  s ta tor .  Because of t h i s  choking, a l l  stage operat ion a t  100 and 105 
percent design speed occurred s l i g h t l y  above the design opera t ing  l i n e .  
Dur ing  the presurge t e s t s  w i th  the  inlet-guide-vanes a t  design se t t ing ,  
, t h e  maximun corrected f l w  at  t h e  r o t o r  leading edge a t  design speed 
was 45.14 kg/sec (99.5 Ibm/sec), which was 4.7 percent be1 ow the design 
f l aw  of 47.28 kg/sec (104.2 1 bm/sec). 
Peak stage ad iabdt ic  e f f i c i e n c y  a t  design speed was 56.6 percent, which 
was 1.9 percentage po in t s  be1 ow the design goal o f  88.5 +,percent. Peak 
e f f i c i e n c y  occurred near the design pressure r a t i o ,  but  5.7 percent 
below design f lw.  A t  105 percent design speed, peak stage e f f i c i e n c y  
was 86.1 percent.  
The performance maps ind ica ted  t h a t  the r o t o r  was responsib le f o r  the 
stage e f f i c i e n c y  not  meeting design goals. Peak r o t o r  e f f i c i e n c y  at a l l  
speeds was a t  the choke f l m  condi t ion,  i n d i c a t i n g  t h a t  the r o t o r  was 
always operat ing on t h e  s t a l l  side o f  niinirnum loss. Peak r o t o r  
ad iabat ic  e f f i c i e n c y  a t  design speed was 90.1 percent, which was two 
percentage po in t s  below the design goal o f  92.1 percent. A t  95 percent 
o f  design speed, peak r o t o r  e f f i c i e n c y  was 90.8 percent. A t  105 percent 
o f  design speed, peak r o t o r  e f f i c i e n c y  was 89.8 percent. An analysis of 
fundamental causes f o r  the d e f i c i t  i n  r o t o r  performance r e l a t i v e  t o  
design i s  presented I n  Section 5.2.1. 
A t  design speed, surge margin from the peak stage e f f i c i e n c y  po in t  was 
12.5 percent, and from the design operat ing l i n e  i t  was 19 percent. 
These compare w i t h  a design surge margin o f  10 percent. The 105 percent 
speedl ine a t  an inletl-guide-vane angle ~f -20 would have passed 
through the design p o i n t  if stage choking had not 1 im i ted  i t s  range. A t  
105 percent speed the surge margin from the design po in t  was 19 percent. 
5.1.2 Probe E f fec ts  on Overa l l  Performance 
The w a l l  s t a t i c  pressure taps a t  the s t a t o r  leading and t r a i l i n g  edges 
were used t o  assess t h e  inf luence of t h e  s ta to r  e x i t  po le rakes on t h e  
f l o w f i e l d .  The wa l l  s t a t i c  pressure response t o  the c i r c u m f e r e n t i a l l y  
t raversed po le  rakes i s  shown i n  Figure 1.3. The taps were f i x e d  a t  the  
s t a t o r  midchannel pos i t ion ,  and the pole rakes were t raversed across 
two vane gaps. gowever, i n  order t o  f a c i l i t a t e  understanding, F igure 13 
i s  shown as i f  the po le  rakes were f i x e d  and s t a t i c  pressure was 
measured by mu1 t i p l e  taps i n  the  case. The r e s u l t i n g  measured l o c a l  
pressure d i s t o r t i o n  at the s t a t o r  leading edge was 10 percent o f  the 
dynamic pressure head. The s ta to r  e x i t  po le rakes, which d i d  not hack 
pressure the r o t o r  s t a t i c  pressure taps s i g n i f i c a n t l y  as d i d  the  r o t o r  
e x i t  po le rakes, probably had on ly  a minor e f f e c t  on r o t o r  and stage 
t o t a l  pressure and temperature. 
The wedge probes used t o  measure s t a t o r  t r a i l i n g  edge a i r  angle were 
located'  on t h e  edge of t he  s t a t i c  pressure d i s t o r t i o n  a t  t h e  s t a t o r  
t r a i l i n g  edge and i n  the  sane vane gap as the s t a t o r  lead ing  edge 
d i s t o r t i o n ,  as shown on Figure 13. Because of the close p rox im i t y  o f  
the wedge probes t o  the  f l w f i e l d  d i s t o r t i o n ,  the  v a l i d i t y  o f  the 
s e n s i t i v e  a t r  angle measurement i s  questionable, and a p o t e n t i a l  f l  OW 
ana lys is  of the bstator-probe f l o w f i e l d  confirmed t h a t  the a i r  angle 
could be increased s i g n i f i c a n t l y  a t  t he  wedge probe l o c a t i o n  because o f  
po le  rake blockage. It was concluded t h a t  these a i r  angle r e s u l t s  
should be disregarded. 
Probe area blockage a t  the inst rumentat ion planes was three percent of 
the  annulus area a t  t h e  r o t o r  leading edge and f i v e  percent a t  t h e  
s t a t o r  t r a i l  i n g  edge. This blockage cont r ibu ted  s i g n i f i c a n t l y  t o  the  
choking of t h e  r i g  e x i t  duct, prevent ing t h e  stage from operat inq on 
the  design operat ing l i n e  at high speed. 
The pressure wakes from the  Stat9 on 2 probes ( i  ntermediate case s t r u t  
leading edge) were measured by the  t raverse  probes a t  the r o t o r  lead ing  
edge and have been inc luded i n  t h e  Sta t ion  3 pressure averages. The 
s t a t o r  e x i t  probes were located t o  miss the pressure wakes from the 
r o t o r  leading edge probes. These wakes, hwever,  t r ave led  through the  
stage and may have had an e f f e c t .  The impact o f  these wakes can be 
estimated based on the  geometr ica l ly  s i m i l a r  S ta t i on  2 probes. 
Ad jus t ing  the  S ta t i on  2 probe pressure loss  f o r  the Mach number 
d i f fe rence between S ta t i on  2 and the  r o t o r  lead ing  edge s ta t ion ,  
S t a t i o n  3, r e s u l t e d  i n  an estimated 0.8 percent t o t a l  pressure and f l o w  
loss frm these probes. The performance i ns t runen ta t i on  was loca ted so 
as t o  be f r e e  o f  these probe wakes and should not have been d i r e c t l y  
affected by them. The probe blockage, however, cou ld  have some 
secondary e f f e c t  on r o t o r  performance outs ide  o f  t h e  wake region. 
Rotor and stage o v e r a l l  performance w i t h  r o t o r  t r a i l  i n g  edge t raverse  
prcbes i n s t a l l e d  i s  presented i n  Figure 14. S ta tor  e x i t  t raverse  
readings show t h a t  the r o t o r  and stage e f f i c i e n c y  and pressure r a t i o  
were depressed a t  l e a s t  three percentage po in ts  r e l a t i v e  t o  t h e i r  
performance w i t h  r o t o r  t raverse  probes removed. The r o t o r  e x i t  t raverse 
probes i nd i ca ted  a more severe (e igh t  percentage po in t s )  drop i n  
e f f  i c jency ,  F igure  14, presunably because they  were i n  the  reg ion  o f  
maximun disturbatice. These r o t g r  t raverse probes a1 so showed an 
increase i n  pressure r a t i o  r e l a t i v e  t o  the average o f  peak t o t a l  
pressures establ ished by t h e  s ta to r  e x i t  probes, f u r t h e r  evidence o f  
t h e i r  back pressuring. The impact of these r o t o r  e x i t  probes was 
obviously  q u i t e  severe, espec ia l l y  i n  t h e  reg ion  o f  measurement, and 
r e s u l t a n t  t e s t  values were considered suspect and not  used i n  
es tab l  i s  hing performance. 
5.1.3 L w  Speed Restaggered Performance 
Restaggering the  inlet-guide-vane 430 and the  s t a t o r  250 closed d i d  
not  s i g n i f i c a n t l y  change t h e  surge l i n e  and caused a la rge  drop i n  e f -  
f i c i e n c y  a t  50 percent and 70 percent speed, re1  a t i  ve t o  t h a t  demon- 
s t r a t e d  w l th  design stagger angles. Stage and r o t o r  performance a t  t he  
c losed staggers are shown on Figures 15 and 16 compared w i t h  l w  speed 
t e s t s  a t  design stagger. Performance d e t a i l s  f o r  t h i s  conf igurat ion 
w i  1 1 be discussed 1 ater  . 
BLADE ELEMENT PERFORMANCE 
Cmpar i  son o f  Spanwi se Performance With Oesi gn Expectat ion 
The most s ign i f i can t  differences between t e s t  data and design i n t e n t  
occurred i n  t he  supersonic r e g i m  of the r o t o r .  The f o l l o w i n g  sec t ion  
compares spanwise design and t e s t  performance parameters of r o t o r  and 
s t a t o r  and r e l a t e s  the d e f i c i t  t o  d i f ferences between the assumed and 
demonstrated fl owpath blockages. The spanwise performances of t h e  r o t o r  
and s t a t o r  are presented i n  Figures 19 through 34. Two data po in ts  
t y p i f y i n g  near design pe r f  otmance--t he peak r o t o r  e f f i c i e n c y  po in t  , 
which i s  a lso  nearest the design operat ing 1 i ne  (po in t  number 
104-10-Ol), and the  peak stage e f f i c i ency  po in t ,  which i s  nearest t o  
design pressure r a t i o  (po in t  number 104-10-02)--were chosen f o r  
comparison. These poi n ts  were a t  t he  nominal i n l  et -gui  de-vane angle and 
were acquired before the stage was surged. 
Stage temperature r a t i o ,  Figure 17, was lower than design a t  the  hub 
and higher than design a t  the t i p ,  i n d i c a t i n g  a work i npu t  p r o f i l e  
s l i g h t l y  skewed f r a n  design. The stage and r o t o r  pressure r a t i o  
p r o f i l e s  are given i n  Figures 18 and 19, The most s i g n i f i c a n t  
d i f f e rence  between t e s t  and design f o r  these fl iguras i s  t he  greater  
drop i n  t e s t  pressure r a t i o  a t  the t i p .  Stage and r o t o r  e f f i c i e n c i e s ,  
F igures 20 and 2i ,  were lcrtier than design outboard o f  30 percent o f  
span, which was the supersonic reg ion  o f  the blade. 
Rotor  i n l e t  absolute a i r  angle, Figure 22, was about f i v e  degrees hfgh- 
e r  than design a t  the hub and near design a t  the t i p .  Rotor incidence, 
F igure  22, was h igher  than design by varying amounts along t h e  span. 
T h i s  skewed incidence re1  a t i  ve t o  design was p a r t l y  caused by the 1 arg- 
e r  than design r o t o r  leadjng edge a i r  angle a t  the  hub and, more s ign i -  
f i c a n t l y ,  by the  d i f fe rence i n  f l w p a t h  blockages deduced from the t e s t  
data and those assuned i n  the  design. An ana ly t i ca l  study showed t h a t  
+us ing  t e s t  f lowpath blockages i n  the o r i g i n a l  design caused r o t o r  i n c i -  
,dence t o  be one degree higher a t  t he  t i p  and about one h a l f  o f  a degree 
h igher  a t  the hub, r e l a t i v e  t o  design i n t e n t .  This ana lys is  a lso  i n d i -  
cated t h a t  the  blade had i n s u f f i c i e n t  camber, e s p e c i a l l y  9'n t h e  ou ter  
spans o f  the a i r f o i l ,  which would r e s u l t  i n  the  stage underflow. Test 
r o t o r  t u r n i n g  was h igher  than design f o r  t he  e n t i r e  span, as shown on 
F igu re  24, bu t  f e l l  short  o f  tha t  requ i red  t o  meet design pressure 
r a t i o  goals a t  design f l o w ,  Most of t h i s  h igher  t u r n i n g  was caused by 
t h e  d i f fe rence i n  f f  m p a t h  blockages between design and t e s t .  
Rotor deviat ion, F igure 25, was s l i g h m t l y  h igher  than design a t  midspan 
and the t i p ,  bu t  lower than des'ign from 70 t o  90 percent o f  span. Rotor 
v e l o c i t y  dens i ty  r a t i  os were greater  than design (g reater  streamtube 
convergence) f b r  most of the span, as shown on F igure  26, because o f  
t h e  l a r g e r  thtrn design flowpath blockage a t  t h e  r o t o r  e x i t .  The velo- 
c i t y  dens i t y  r a t i o s  i n  t h i s  f i g u r e  are shown f o r  the wide open d is-  
charge and near-surge data points.  Rotor d i f f u s i o n  fac tors ,  F igure 27, 
were higher than design i n  the t i p  area and l a v e r  than design a t  mid- 
span. Rotor loss  coef f i c ien t ,  Figure 28, e x h i b i t s  h igh  loss  r e l a t i v e  t o  
design above 30 percent span, producing the lower thari expected e f f i -  
c i  ency over t h a t  region. 
S ta ta r  i n l e t  and incidence angles, Figures 29 and 30, were c lose t o  
design, but  s t a t o r  turn ing,  F igure 31, was lower than desf gn, and sta- 
t o r  deviat ion,  F igure 32, was higher than design f o r  most of the span. 
The s t a t o r  underturned by about 50 up t o  70 percent span. This resu l -  
t e d  i n  d i f f u s i o n  f a c t o r s  lower than design, as shown i n  F igure 33. Sta- 
t o r  l oss  c o e f f i c i e n t ,  Figure 34, was close t o  design f o r  the e n t i r e  
span, but a t  t u r n i n g  l e v e l s  lower than design. As discussed e a r l i e r  i n  
t h i s  repor t ,  t he  s t a t o r  t r a i l i n g  edge a i r  angles as measured by the 
wedge t raverse probes were concluded t o  be i nco r rec t  because o f  probe 
blockage e f f e c t s .  The po ten t i a l  flow analys is  i nd i ca ted  t h a t  the s t a t o r  
e x i t  a i r  angles would be c loser  t o  design than measured when probe i n -  
f luence was removed, which would r e s u l t  i n  s t a t o r  tu rn ing ,  dev ia t ion ,  
and d i f f u s i o n  f a c t o r  c loser  t o  design. The near design incidence and 
l o s s  l e v e l s  o f  the s t a t o r  a lso  support the conclusion t h a t  the ind ica-  
t e d  1 arge s ta to r  dev ia t ion  i s  suspect and t h a t  a value c loser  t o  design 
was accompl i shed . 
Var ia t ions  o f  Blade E l m e n t  Parameters w i t h  Incidence Angle 
Blade element parameter p l o t s  show t h a t  t h e  r o t o r  was operat ing on t h e  
s t a l l  s ide o f  i t s  c h a r a c t e r i s t i c  over the e n t i r e  span wh i l e  the  s t a t o r  
was c lose  t o  design. Blade element p l o t s  o f  dev ia t ion  angle, d i f f u s i o n  
factor ,  and l oss  c o e f f i c i e n t  versus suc t ion  surface incidence angle at 
n ine r a d i  a1 l o ~ a t i  ons f o r  t h e  r o t o r  are presented i n  Figures 35 through 
43 and f o r  the s t a t o r  i n  Figures 44 through 52. 
Rotor incidence was h igher  than design at a l l  span loca t ions  and a l l  
speeds wh i le  design speed loss  c o e f f i c i e n t  was greater  than design 
above 30 percent of span. Minimum loss  incidence was probably not 
achieved from 70 t o  90 percent of span, and the  curves i n d i c a t e  t h a t  
ro to r  eff i c i  ency would probably have been s i g n i f i c a n t l y  b e t t e r  i f  
design incidence l e v e l s  had been achieved. 
B e l w  50 percent of span, h igh speed r o t o r  d i f f u s i o n  f a c t o r  d i d  not 
increase w i t h  incidence. A t  higher span loca t ions ,  d i f f u s i o n  f a c t o r  d i d  
increase w i th  incidence and reached a l eve l  o f  0.7 near the  t i p .  This 
l e v e l  o f  d i f f u s i o n  f a c t o r  near the blade t i p  ind ica tes  tha t  the  r o t o r  
t i p  was probably responsib le f o r  stage surge. The h igh  t e s t  d i f f u s i o n  
f a c t o r  ind ica tes  tha t  the l a v  aspect r a t i o  r o t o r  was capable o f  high 
1 oadi n gs . 
Rotor dev ia t ion  near the hub changed very l i t t l e  w i t h  incidence. How- 
ever, midspan dev ia t ion  a t  the  higher speeds a c t u a l l y  decreased as 
incidence was increased. Dev ia t ion  increased w i t h  increasing incidence 
f o r  t h e  outer por t ions  o f  the  blade. As prev ious ly  mentioned (F igure 
26),  t h e  v e l o c i t y  dens i t y  r a t i o s  increased (more streamtube converg- 
ence) be1 av 70 percent o f  span as the  stage was back pressured frm the  
operat ing l i n e  t o  surge, caused most ly  by r a p i d l y  increas ing  t i p  
1 osses. The increased e x i t  v e l o c i t y  due t o  t h i s  streamtube cont rac t ion  
apparent ly increased e x i t  a i r  angle and reduced dev ia t ion  more as t i p  
1 osses i ncreased f u r t h e r .  
S ta tor  minimum loss  at design speed was a t  or below the design l e v e l  
f o r  a l l  spans, as shown i n  Figures 44 through 52. A minimum l o s s  i n c i -  
dence was wel l  def ined a t  most spans w i th  increas ing  losses a t  choke 
and s t a l l  incidence. Stator  dev ia t ion  was about 50 above design at 
t he  1 cwer span loca t ions ,  but approached design l e v e l  above 70 percent 
span where the Mach numbers were laver ,  The probable e r ro r  i n  s t a t o r  
t r a i l i n g  edge a i r  angle i s a p p a r e n t  i n  the dev ia t ion  curves. The e f f e c t  
o f  probe blockage on measured a i r  angle would increase w i t h  increased 
Mach number. Near design dev ia t ion  was achieved over most o f  t h e  span 
a t  l a v e r  speeds where Mach number was 1 ikewise 1 aver. Fr'm hub t o  50 
percent of span, s ta to r  dev ia t ion  decreased w i t h  increased incidence, 
even when st rong s t a l l  incidence losses were encountered, presurnbly 
also due t o  t h e  lower Mach numbers. The actual s ta to r  dev ia t ion  was 
probably c loser  t o  design than ind ica ted  i n  these f i gu res .  Peak s t a t o r  
d i f f u s i o n  f a c t o r  a t  design speed was 0.61 a t  the hub and t i p ,  but 
because o f  the i n c o r r e c t  s t a t o r  e x i t  a i r  angles, the d i f f us ion  f a c t o r s  
were probably higher, espec ia l l y  i n  the hub area. 
Sta to r  operat ing range, as shown by the  l o s s  versus incidence curves, 
was less  than 30 a t  15 percent o f  span, F igure 46, f o r  design speed 
and was s t r o n g l y  &pendent on Mach number. The incidence range f r a n  
choke t o  s t a l l  increased w i t h  decreasing speed. At  90 percent o f  span, 
t h e  design speed incidence range of the s t a t o r  was i n  excess of 100. 
as shown by F igure  51. 
5.2.3 tw Speed Restaqgered Vane Angles Spanwise Cmpar i  son 
Spanwise comparisons o f  design stagger t e s t s  w i t h  closed i n le t -gu ide -  
vane and s t a t o r  stagger t e s t s  showed a s i g n i f i c a n t  reduc t ion  i n  r o t o r  
hub work, pressure r a t i o ,  and e f f i c i ency  r e l a t i v e  t o  t h e  t i p .  The 
r e s u l t i n g  s h i f t  of f l w  toward the t i p  imposed a l a rge  d i f f u s i o n  and 
r e s u l t e d  i n  poor performance a t  t h e  s ta to r  hub. 
The data po in t s  used i n  t h i s  comparison, i d e n t i f i e d  on the maps i n  
F igures 15 and 16, were the po in ts  c loses t  t o  a 15 percent surge margin. 
F f gures 53 through 63 compare r a d i  a1 pror il es o f  performance par m e t e r s  
a t  70 percent design speed f o r  the closed and nominal inlet-guide-vane 
and s t a t o r  stagger se t t ings .  The r o t o r  work f o r  the closed se t t ings ,  as 
i nd i ca ted  by temperature r a t i o  i n  F igure 53, was extremely l o w  a t  t h e  
l a v e r  span loca t ions .  Stage and r o t o r  pressure r a t i o s  (Figures 54 and 
55) were a lso very low i n  the  hub area dur ing  the  elosed s e t t i n g  t e s t .  
Figures 56 and 57 show spanwise comparisons o f  stage and r o t o r  e f f i c i -  
ency f o r  t h e  two stagger se t t ings .  Rotor e f f i c i e n c y  was very low below 
50 percent span, and stage e f f i c i e n c y  was low below 70 percent span. 
The r o t o r  e f f i c i e n c i e s  shown i n  F igure 57 were based on t h e  tempera- 
t u r e s  measured a t  the  s t a t o r  e x i t  on the  same st reaml ine and shown i n  
F igure  53. The temperatures a t  t h e  two l oca t i ons  ( r o t o r  and s t a t o r  
e x i t s )  a t  the various percent spans d i f f e r e d  s l i g h t l y  because o f  the 
r a d i a l  s h i f t i n g  o f  streamlines. Rotor incidence (F igure 58) a t  t h e  
c losed s e t t i n g s  was l w e r  i n  the hub area and higher a t  the t i p  than 
t h e  i n c i  dence obtained at design se t t ings .  S ta tor  incidence (F igure 59) 
a t  the closed se t t i ngs  was lawer a t  the hub than w i t h  design se t t i ngs  
and close t o  design s e t t i n g  incidence a t  the  h igher  span loca t ions .  
Rotor  d i f f u s i o n  factors (Figure 60) r e  eated the temperature r a t i o  
(F igure 53) and t h e  r o t o r  pressure r a t i o  P Figure 55) t rends, having low 
diffusion factors belcw 50 percent span and high d i f f u s i o n  f a c t o r s  
above 50 percent span. The r o t o r  t i p  reg ion  was probably responsib le 
f o r  s e t t i n g  the surge l i m i t  s ince d i f f u s i o n  f a c t o r s  were very h igh  i n  
t h i s  region. S ta tor  d i f f u s i o n  f a c t o r s  (F igure 61) f o r  closed stagger 
s e t t i n g  were higher than f o r  the design s e t t i n g  over the  e n t i r e  span. 
Rotor  l oss  c o e f f i c i e n t  (F igure 62) was higher over t h e  e n t i r e  span a t  
the  closed se t t ings ,  but s t a t o r  l oss  c o e f f i c i e n t  (F igure 63) was l m e r  
above 70 percent span. 
5.2.4 Var ia t ions  o f  Blade Element Parameters w i t h  Incidence Angle 
Blade element data shawed t h a t  c los ing  t h e  inlet-guide-vane and s t a t o r  
moved the  r o t o r  hub toward choke incidence and the  r o t o r  t i p  f u r t h e r  
toward s t a l l  incidence, as seen i n  Figures 64 through 72. Rotor l oss  
c o e f f i c i e n t s  were higher a t  a l l  span loca t ions  f o r  the closed-stagger 
se t t ings .  The r o t o r  blade element p l o t s  i n d i c a t e  t h a t  above 50 percent 
span, the r o t o r  operated along the same general curves as f o r  design 
stagger, but a t  h igher  incidence angles. Below 50 percent span, t h e  
r o t o r  had h igher  1 oss a t  the same or 1 w e r  Incidence, bu t  produced t o o  
l i t t l e  work f o r  t h i s  t o  have signl'ficance. 
The s t a t o r  operated on the choke s ide of minimum lass  f o r  most o f  the 
span and along a loss  versus incidence curve t h a t  was s i m i l a r  t o  t h a t  
f o r  the design-stagger tes t .  Stator  blade element p l o t s  are shown i n  
F igures 73 through 81 f o r  the closed-stagger t e s t  compared w i t h  design 
stagger. S ta tor  dev ia t i on  was higher a t  the hub because o f  the l a rge  
streamtube divergence, but s i m i l  ar t o  design stagger dev ia t ion  f o r  t he  
other  span loca t ions .  Diffusl 'on f a c t o r s  f o r  the closed s t a t o r  stagger 
showed a maximum increase above design stagger l e v e l s  a t  t he  hub as a 
r e s u l t  o f  the r o t o r  f l w  s h i f t .  Probe blockage e f f e c t s  on the  measured 
a i r  angle a t  t h e  s t a t o r  e x i t  may again have a f fec ted  t h e  Ind i ca ted  
l e v e l s  of s t a t o r  dev ia t i on  and d i f f u s i o n  factors. 
6.0 CONCLUSIONS 
1. The i n t e n t  o f  demonstrating h igh  loading c a p a b i l i t y  of: low aspect 
r a t i o  b lad ing  i n  the adverse f r o n t  stage environment w i t h  a good 
e f f i c i e n c y  l e v e l  was accomplished, although the aggressive 
performance goals o f  t h i s  stage were not met. 
2. Select ing the  wrong f l w p a t h  blockages i n  the design produced high 
jncidence and l o s s  irr t he  supersonic reg ion  of t h e  r o t o r  and was 
most 1 i k e l y  the pr imary cause o f  the 1.9 percenta e po in t  clef i c i t  
i n  stage e f f i c i e n c y  and 4.7 percent s h o r t f a l l  i n  low a t  the peak 
r o t o r  e f f i c i e n c y  po in t .  
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3. Cor rec t ion  o f  the r o t o r  incidence problem as def ined by analys is  o f  
t e s t  resu l  t s  should permit  goal 1 oss l eve l s  t o  be achieved. 
4. The actual s ta to r  dev ia t ion  i s  unknown because of the probable 
e r r o r  i n  a i r  angle measurement resu l  t i n g  from probe i n t e r f  erence. 
Although the  ind ica ted  s t a t o r  dev ia t ion  was approximately f i v e  
degrees h igher  than design, analysis suggests t h a t  t h e  actual  
devi a t i  on was much c l  oser t o  design val ues. 
5. C los ing  t h e  inlet-guide-vane and s t a t o r  fran t he  design p o s i t i o n  
d i d  not improve part-speed surge 1 ine. The apparent t r i g g e r i n g  of 
surge i n  t h e  r o t o r  t i p  reg ion  suggests t h a t  co r rec t i on  of t h e  r o t o r  
design speed incidence could a lso  produce a change i n  pa~t -speed 
s t a b i l i t y .  
6. Traverse pole rakes at the ro to r  discharge were found t o  produce-a 
s lgn i f l can t  loca l  circumferential  d i s t o r t i o n  of the f l  owfield 
behind the r o t o r  (34 percent of dynamic head back pressure) which 
resu l ted i n  an indicated drop i n  e f f i c i ency  o f  three percentage 
points.  It i s  concluded tha t  the resu l t s  of the few t e s t  polnts 
taker1 w i th  these pole rakes i ns ta l l ed  are i n v a l i d  since the  
measurements were taken i n  the region o f  maximtin dfsturbance. 
Spanwise d is t r ibu t ions  of data wi th  these probes i n s t a l l e d  are also 
suspect sJ nce probe blockage and back pressure varies as a mrcen t  
o f  avaf lable f l a w  area from t i p  t o  hub. 
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Figure 62 Rotor Loss C o e f f i c i e n t  as a Function o f  Percent Span a t  70 
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- 70% SPEED 
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INCIDENCE TO SUCTION SURFACE, is, - DEGREES 
F i g u r e  69 Rotor Blade Element P l o t s  Showing Dev ia t ion  Angle, D i f f us ion  
Factor,  and Loss C o e f f i c i e n t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  70 Percent Span - I n l e t  Guide Vane and 
S ta to r  a t  Design and C iosed Stagger Angles 
9 1 
-* 
' ... .- . - - 
43' IGV, *a* STATOR 
70% SPEED 
X 60% SPEED 




x A x 
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X 
INCIDENCE TO SUCTION SURFACE, is, -DEGREES 
Figure  70 Rotor Blade Eiement P l o t s  Showing Dev ia t ion  Angle, D i f f u s i o n  
Factor,  and Loss Coef f i c ien t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  85 Percent Span - I n  l e t  Guide Vane and 
5 t a t o r  a t  Design and C iosed Stagger Angles 
43' lav, STATOR 
* 70% WEED 
v @% 6PEED 
** !iOK, 0+ StW roll 
"W.*D 7@& 
- - #m WEED 
INCIDENCE TO SUCTION SURFACE, ill "DEGREES 
F igu re  71 Rotor B lade E I m e n t  P l o t s  Showing Dev ia t ion  Angle, D i f f us ion  
Factor ,  and Loss Coef f i c ien t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  90 Percent Span - i n l e t  Gulde Vane and 
S ta to r  a t  Design and Closed Stagger Angles 
43' IOV, *2S* STATOR 
70% #PEE0 
H 50% WEED 
4' IQV, (r STATOR 
- 70% WEED 
---so% WELD 
INCIDENCE TO SUCTION SURFACE, is, "DEGREES 
Fig l i re  72 Rotor B lade E lement P l o t s  Showing Dev ia t ion  Angle, D i f f u s i o n  
Factor ,  and Loss Coe f f i c i en t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  95 Percent Span - I n l e t  Guide Vane and 
, Sta tor  a t  Design and Closed Stagger Angles 
SY lav, .2s0 STATOR 
70% SPEED 
w 60% SPEED 
4' IGV, O* STATOR 
-70% SPEED 
-60% SPEED 
0.0 I I I 1 I I I 
a35 4 1 a27 023 .I9 a 1  5 a 1 1  -7 .3 
L I  
1 
INCIDENCE TO SUCTION SURFACE, is, "DEGREES 
F i g u r e  73 Sta to r  Vane Element P l o t s  Showing Dev ia t ion  Angle, D i f f u s i o n  
Factor ,  and Loss C o e f f i c i e n t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  5 Percent Span - I n l e t  Guide Vane and 
S ta to r  a t  Design and Closed Stagger Angies 
43' IGV, *26* STATOR 
70% SPEED 
* 50% SPEED 
4. IGV, O0STATOR 
- 70% SPEED 
---SO% SPEED 
INCIDENCE TO SUCTION SURFACE, i,, "DEGREES 
F i yure 74 Sta to r  Vane E lernent P l o t s  Showing Devi a t i o n  Angle, D i f f u s i o n  
Factor ,  and Loss C o e f f i c i e n t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  10 Percent Span - I n l e t  Guide Vane and 
S ta to r  a t  Design and C losed Stagger Angles 
43* IGV, *26* STATOR 
A 70% SPEED 
50% SPEED 
J* IGV, (r STATOR 
70% SPEED 
- -0- -- 60% SPEED 
INClDE NCE TO SUCTION SURFACE, ill "DEGREES 
F i g u r e  75 S ta tor  Vane E lement P l o t s  Showing Dev ia t ion  Angle, D i f f u s i o n  
Factor ,  and Loss Coef f i c ien t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  15 Percent Span - I n  l e t  Guide Vane and 








































































































































43' IGV, -26' STATOR 
70% SPEED 
x 60% SPEED 
4. IGV, O* STATOR 
-70% SPEED 
-- 50% SPEED 8 
INCIDENCE TO SUCTION SURFACE, is, "DEGREES 
Figure  77 S ta tor  Vane E lement P l o t s  Showing Dev ia t ion  Angle, D i f f u s i o n  
Factor ,  and Loss Coef f i c ien t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  50 Percent Span - I n l e t  Guide Vane and 
S ta to r  a t  Design and Closed Stagger Angles 
43' IGV, -211' STAiOR 
4 70% SPEED 
X SO% WEED 
4 IGV, 0' STATOR 
- 70% SPEED 
- -so% SPEED 






F igu re  78 Sta tor  Vane Element P l o t s  Showing Dev ia t ion  Angle, D i f f u s i o n  
Factor, and Loss C o e f f i c i e n t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  70 Percent Span - I n  l e t  Guide Vane and 
Sta tor  a t  Design and C l osed Stagger Angles 
- 
I ' 1 r ~ ) r  ,s- 55 o*' 
CI 
, 
43' IGV, *2I0STATOR 
A 7OKSPEED 
x EOKWEED 
4. IGV, Q STATOR 
7 0 %  SPEED 
-- 50% WEED 
INCIDENCE TO SUCTION SURFACE, is, -DEGREES 
F i g u r e  79 S ta to r  Vane E lement P l o t s  Showing Dev ia t ion  Angle, D i f f u s i o n  
Fac tor ,  and Loss C o e f f i c i e n t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  85 Percent Span - I n l e t  Guide Vane and 
S t a t o r  a t  Design and Closed Stagger Angles 
43. IGV, .?I;STATOR ' 
A 70% SPEED 
- 
r 60% SPEED 
4* IGV, O STATOR 
- 70% SPEED 
---so% SPEED 
Figure  80 Sta tor  Vane Element P l o t s  Showing Dev ia t ion  Angle, D i f f u s i o n  
Factor,  and Loss C o e f f i c i e n t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  90 Percent Span - I n l e t  Guide Vane and 
Sta tor  a t  Design and Closed Stagger Angles 
102 
43' IGV, *W* STATOR 
r 7W SPEED 
x Mm SPEED 
$* IGV, O* STATOR 
- 709L SPEED 
-0 60% SPEED 
INCIDENCE TO SUCTION  SURFACE,^,, "DEGREES 
F igu re  81 Sta to r  Vane E iement P l o t s  Showing Dev ia t ion  Angle, D i f f u s i o n  
Factor ,  and Loss C o e f f i c i e n t  as Funct ions o f  Suct ion Surface 
Incidence Angle a t  95 Percent Span - I n l e t  Guide Vane and 
Stator. a t  Design and Closed Stagger Angles 
SYMBOLS 
A area, metars2 (inchese) 
average 
s p e c i f i c  heat at constant pressure, joule/kg-U 
( f l tu / lbm-9)  
d i f f u s i o n  f a c t o r  
conversion fac to r ,  32.17 lbm-f t / lb f -secz 
incidence angle, angle between in1  e t  a i r  d i r e c t i o n  and 
l i n e  tangent t o  blade mean camber l i n e  a t  leading edge, 
degrees 
incidence angle, angle between i n l e t  aJr d i r e c t i o n  and 
l i n e  tangent t o  blade suc t i on  surface a t  leading edge, 
degrees 
inlet-guide-vane 
conversion fac tor ,  l.0Qn-kg/joule (778 f t - l b f / B t u )  
r o t o r  speed, iapn 
t o t a l  pressure, ~ / m *  o r  l b f / f t Z  
s t a t i c  pressure, ~ / m 2  o r  1 b f / f t 2  
gas constant f o r  a i r  
radius measured from r i g  cen te r l i ne ,  meters ( inches) 
s t reaml ine number 
t o t a l  temperature, K (OR) 
s t a t i c  temperature, K (OR) 
blade maximun thickness , meters ( inches) 
r o t  or speed, m/ sec ( f  t/ sec) 
a i r  ve loc i  t y  , m/sec (f t/sec ) 
meridional v e l o c i t y  (VF+V$)~/Z, mlsec ( f t l s e c )  
t angenti a1 ve loc i ty ,  m/sec ( f  t /sec) 
mass flow ra te ,  kg*/sec ( l h / s e c )  
PRECEDING PAGE BLARI', NOT FIL.MEf3 
SYMBOLS (con ' t ) 
z a x i a l  diistcrnce - meters  (inclres) 
P abuolutc  a i r  angle,  cot- l  (Vm/V, 1, degree. 
P' r e l a t i v e  a i r  angle,  cot-1 (vm/VB I degree. 
A P a i r  tu rn ing  angle,  degrees 
Y r a t i o  n f  s p e c i f i c  h e a t s  f o r  a i r  
6 r a t i o  of t o t a l  p r e r ru re  t o  s tandard pressure  of  1.01325 x 
lo5 ~ / r n ~  (2.116 x 103 l b f / f t 2 )  
s O devia t ion  angle ,  e x i t  a i r  angle  minur tangent  t o  blade 
mean camber l i n e  a t  t r a i l i n g  edge, degree6 
angle  between tangent  t o  s t reaml ine  pro jec ted  on 
meridional  plane and a x i a l  d i r e c t i o n ,  degrees  
e Ef ic iency 
r a t i o  of t o t a l  temperature t o  standard temperature of  
288.16R (518  O OR) 
P mass dens i ty  - kg/m3 ( lbm/f t3)  
o s o l i d i  t y ,  r a t i o  of aerodynamic chord t o  gap between blades 
o angular  v e l o c i t y  of r o t o r ,  rad ians / sec  
0' t o t a l  p ressure  l o s s  c o e f f i c i e n t  
SUPERSCRIPTS 
r e l a t i v e  t o  ro to r  
blade metal  angle 
SUBSCRIPTS 
ad ad i aba t i c  
des . design 
i n  i n l e t  
m meridional  d i r e c t i o n  
SUBSCRIPTS ( ~ o n t  ' d) 
n ee lac thd  ope ra t i ng  point  
P poly t r o p i c  or p r o f i l e  
r z a d i a l  d i r ec t i on ;  radius  
r r a t i o  (e.8.) P T , ~  - t o t a l  pressure r a t i o )  
RLE r o t o r  leadinq edge 
RTE r o t o r  t r a i l i n g  edge 
SLE s t a t o r  l ead ing  edge 
ST E s t a t o r  t r a i l i n g  edge 
6 13 suctiott  eur face  
z a x i a l  component 
0 t a n g e n t i a l  component 
0 i n l e t  f l ~ w  measuring o r i f i c e  
1 plenum chamber 
2 instrument plane upstream of intermediate  case s t r u t  
3 instrument plane upstream of r o t o r  
4 instrument plane downstream of r o t o r  
5 instrument plane downstream of s t a t o r  
6 instr1,rment plane i n  s tage  e x i t  duct  
APPENDIX B 
PERFORMANCE PARAMETERS 
a)  Relative total temperature 
b) Incidence angle based on mean camber l ine 
Incidence angle based on suction surface metal angle 
P'  RLE - ~ * s 8  ,RLE 
s PSLE - pas,sLE 









PRECEDING PAGE BLANK 103" FiLivciu 
d)  Diffurion factor 
V STE r ~ ~ ~ V  0 SLE '- = S T C ~  8 STE D m l - -  + 
V SLE ( ~ S L E  + ~ S T E )  ~ V S L E  
I 
e l  Losa coeff ic ient  
f 1 Loss parameter 
t 
3 coe P RTE 
2 0 







g) Polytxopic efficiency 
7 -1 p'T, RTE 
- 
1 n 
'Y P~ p RLE 
W P  
l n  TT , RTt 
TT, RLE 
7 -1  PT , STE 
- 
In 
7 P ~ ,  RLE 
'IP = 
*T , STE 
1 n 1 
TT, RLE 
h )  Adiabatic e f f i c i eney  
i) Surge margin 
sTi31Pr , RLE 







Overa l l  and Blade Element Performance Tabu la t ions  
Desi gn Stagger 
PRECEDING PAGE BLANK NOT FlLUED 
Q W V I E R  TASLE S W O L  TRANSLAllON 
A I R F O I L  A W O D Y N M I C  SUREURY P R I N T  
an ?ERClffT K S I W  SPEED ( R O T R  P E V d M N Q )  RUN NO ax8 W E D  CODE ax P O l M  NO x 
S V V-2 VH-1 VY-2 VO-1 VO-2 U.1 U-2 V ' -1  V ' - 2  VO1-1 M ' - 2  RHOVH-1 RHdW4-2 E P S I - 1  E P S I - 2  
HISKC M/SEC W S E C  W S E C  H/SZC W S E C  U/SEC W S E C  W S E C  WSEC fVSEC H/SEC KGIH2 SEC KOIHZ SEC M D l A H  RAOlAN 
! 
S L  B - 1  8 - 2  B'-1 ' I ' m 2  H - 1  U-2 H'-1 N' -2  INCS INCM DEV TURN D F A C M Q h - B  LOSS-P W Z I  X E F F - A ~ V P Z P  
DEGREE DEGREE DEGREE E G R E E  
1 
DEGREE DEGREE MGREE K G R E E  TOTAL TOTAL W1 TOTAL TOTAL 
SL V - l  V-2  VM-1 VM-2 M-1 W - 2  U-1 U-2  V ' -1  V'-2 M'-1 W ' 9 2  RWOI'W~I RHOVM-2 E P S I - 1  E P S I - Z P C T T E  
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC LBM/FTZSEC U W F T L S E C  DEGREE DEGREE SPAN 1 
2 
3 V~~~ V,,~l~ %RLE %LE V'RLE V'~,RLE P~M,RLE 'RLE X span 










TUZ/TOl ?02/POl EFF-AD EFF-P ' 
ROTOR ROTOR 
X X 
~ , R T E  nrd 'I,, 
P ~ , ~ ~ ~  RTE 
m 3 
cow~lm TAME s v m o L  n r A a s u t r o n  
I \ I M O I L  AERODVNAnlC SIMfi?RY PRINT 
rr P E R C L M  DESlb( S P t t P  ( S ~ A T C ~  reffmm~ct) RUN NO xxn SPECD COX rr i01nt NO r 
S l  V.1 V-2 VM-1 VM-2 W-1 M - 2  R l lWM-1 RIIWM-2 EPSI.1 W S I - 2  
1 
W S E C  WSEC WSEC WSEC HlSEC MlSEC KGIHZ SEC KG/M2 SEC RAOlAN RilOtAN 
2 
SL 1-1 1-2 H-1 t4.2 INCS l t ~ c t i  mv TURN D-FAC atw-s MSS-P p o t /  ~ I P O  mna z m . A  ~EFF-P 
DEGREE CfGREE 
1 DEGREE KGREE DEGREE OEGSEE TOTAL TOTAL W1 STAGE STAGE TOT-STG TOT-ST0 
2 








" S ~ E  4 " S ~ E  V ~ , ~ L ~  Ve, S ~ E  
"K~,sTE 
P V m , ~ l ~  
"e, RE 
X span 




NCMIR )ICORR K O R R  
INLET INLET INLET rolro mz/~ol  m / ~ o  EFF-AD EFF.P 
flPX L I M I C  $GdSIC STAGE STAGE STAGE STAGE 




RLE ALE RLE PT,SLE ,, STE STE RIE RLE 
AIRFOIL AERODYNAMIC SUPMRY PRINT 
105 PERCENT DESIGN SPEED (ROTOR PEWORMINCE) RUN NO 104 SPEED CODE 5 POI!if NO 1 
SL V-I. V-2 VM-1 VH-2 VO-1 VO-2 U-1 U-2 V -  V'-2 VO1-1 VOg-2 RHOVKl RtOVH-2 EPSI-1 €PSI-2 
HISEC M/SEC MISEC HIZEC H/SEC MISEC HISKC MISEC H/SEC HISEC H/.SEC NISEC KGIH2 SEC KG/M2 SEC RADMN RADIAN 
1 183.5 315.6 181.3 204.6 28.1 240.3 287.8 296.3 316.7 212-1 -253.7 -56.1 184.25 261.69 0.0382 0.0912 
2 193.8 309.9 190.8 199.4 33.9 237.3 298.8 304.6 326.5 210.4 -265.0 -67.3 194.69 258.70 0.0192 0,8763 
3 196.7 304.5 193.2 195.9 36.5 233.1 309.6 312.7 334.6 211.4 -273.1 -79.6 197.05 257.15 0.0028 0.06.25 
4 200.4 294.4 195.7 189.4 43.2 225.4 340.5 337.3 355.9 220.0 -297.3 -111.9 198.95 256.62 -0.0418 0.0225 
5 201.7 204.9 194.9 177.7 51.7 222.7 379.2 370.1 381.1 230.9 -327.5 -147.4 197.93 248.46 -0.0956 -0.0311 
6 199.7 275.1 191.5 164.8 56.8 220.3 415.2 402.9 406.3 246.0 -358.4 -182.6 194.91 235.96 -0,1423 -0.0852 
7 195.8 267.2 187.6 148.9 55.9 221.8 440.3 427.5 427.7 253.9 -384.4 -205.7 191.31 214.35 -0.1701 -0,1231 
8 192.7 259.9 184.7 135.3 54.9 221.9 448.2 435.7 434.5 253.0 -393.3 -213.8 188.15 194.14 -0.1751 -0.1323 
9 le9.8 248.8 181.9 114.8 54.0 220.8 455.8 443.9 441.1 250.9 -401.9 -223.1 185.22 164.1) -0.1722 -0.1367 
SL B-1 8-2 B'-1 8'-2 1 H-2 Hm-1 2 INCS INCH DEV TURN OFAC OwGI\-8 LOSS-P W2/ IEFF-AIEFF-P 
DEGREE DEGREE DEGREE DEGREE MGREE DECREE DEGREE MGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 8.8 49.5 55.01 15.35 0.5556 0.9068 0.9589 0.6096 -2.21 4.06 12.83 39.66 0.5362 0.0726 0.0211 1.9313 94.90 95.35 
2 10.0 50.0 54.21 28.68 0.5888 0.8894 0.9920 0.6039 -1.17 4.96 11.22 35.53 0.5499 0.0987 0.0288 1.8859 92.57 93.20 
3 10.7 50.0 54.71 22.15 0.5981 0.8721 1.0175 0.6056 -0.05 5.93 11.33 32.56 0.5539 0.0996 0.0290 1.8721 92.14 92.80 
4 12.5 50.0 56.66 30.57 0.6L03 0.0395 1.0840 0.6273 1.81 7.48 10.53 26.08 0.5502 0.0814 0.0232 1.8770 92.90 93.50 
5 14.8 51.3 59.25 39.57 0.6145 0.8069 1.1613 0.6538 2.28 7.17 8.42 19.68 0.5494 0.0792 0.0215 1.8978 92.45 93.10 
6 16.5 53.0 61.90 47.77 0.6081 0.7729 1.2372 0.6911 2.58 6.83 6-72 14.12 0,5410 0.0943 0.0236 1.9121 90.39 91.23 
7 16.6 56.0 64.02 53.94 0.5952 0.7424 1.3005 0.7056 2.57 6.08 6.39 10.08 0.5531 0.1494 0.0339 1.9211 84.56 85.90 
8 16.6 58.5 64.89 57.550.58510.71801.31960.6983 2.59 5.83 8.14 7.34 0.5649 0.1800 0.0397 1.9074 81.38 82.98 
S 16.5 62.4 65.68 62.67 0.5758 0.6832 1.3384 0.6890 2.20 5.19 11.164 3.00 0.5775 0.2158 0.0391 1.8743 77.57 79.44 
SL V-1  V-2 VH-1 VM-2 VC-1 VO-2 ti-l U-2 V'-1 V'-2 V0'-1 VOC-2 RIIOVH-1 RIIOYM-2 EPSI-1 EPSI-2PCTTE 
FTISEC FTISEC FTISEC FTISEC FT/SEC FT/SEC FTISEC FT/SEC FTISEC FT/SEC FTISEC FT/SEC LUH/FTZSEC LBnlFT2SEC DEGREE DEGREE SPAN 
1 602.1 1035.4 595.0 671.3 92.2 788.3 944.2 972.3 1039.3 696.1 -852.1 -184.0 37.74 53.60 2.189 5.228 0.0500 
2 635.8 1016.8 625.1 654.2 111.1 778.4 980.4 999.2 1071.3 690.4 -869.3 -220.8 39.87 52.98 1.099 4.369 0.1000 
3 645.2 999.0 634.0 642.6 119.6 764.9 1015.6 1026.1 1097.7 693.7 -896.1 -261.2 40.36 52.67 0.159 3-581 0,1499 
4 657.5 966.0 642.0 621.4 141.7 739.6 1117.2 1106.8 1167.8 721.8 -975.4 -367.2 40.75 52.56 -2.397 1.292 0.3000 
5 661.6 934.8 639.6 583.0 169.5 730.8 1244.0 1214.3 1250.4 757.5-1074.5 -483.6 40.54 50.89 -5.477 -1,783 O,%MO 
6 655.3 902.5 628.2 540.6 186.3 722.7 1362.2 1321.9 1333.2 807.0-1175.9t-599.2 39.92 48.33 -8.152 -4.882 0.7000 
7 642.3 876.6 615.6 488.7 183.4 727.7 1444.6 1402-5 1403.4 833.2-1261.2 -674.8 39.18 43.91 -9.747 -7.052 0 .8W 
8 632.1 852.7 605.9 443.8 180.2 728.1 1470.7 1429.5 1425.6 830.0-1290.5 -7Oi.4 38.54 39.16 -10.031 -7.578 0.9000 
9 622.7 816.4 597.0 376.8 177.1 724.31495.61456.31447.3 823.3-1318.5-732.0 37.93 33.62 -9.866 -7.633 0.9500 
' X l I A l  K L / A l  T021T01 P02/PD1 EFF-AD EFF -P 
LBM/SEC KG/SEC ROTOR ROTOR 
s g ~ r  S Q4 i % 
39.59 193.19 1.2236 1.8972 39.73 90.60 
AIRFOiL AERODYNAHIC SUHMRY :PR2NT 
105 PERCENT OESIGN SPEED (STATOR PERFORMINCE) RUI NO 104 SPEED COOE 5 POINT NO 1 
SL 0-1 8-2 
DEGREE OEGREE 
1 44.9 18.1 
2 45.0 19.4 
3 44.8 20.2 
4 44.6 22.4 
5 45.4 24.4 
6 47.7 26.3 
7 50.3 26.4 


















INLET INLET INLET 
RPM LBMISEC KG/SEC 




W-2 RliOVH-1 RHOVM-2 EPS 1-1 EPSI-2 
M/SEC KG/M2 SEC KG/W SEC RADIAN RAOIAR 
72.8 287.10 321.96 0.1369 0.1381 
77.7 286.19 319.86 0.1252 0.1319 
81.5 286.i5 322.99 0.1133 0,1165 
91.6 288.72 330.33 0.0760 0.0710 
98.8 284.00 328.22 0.0256 0.0224 
104.1 273.49 319.44 -0.0240 -0.0278 
102.8 254.97 311.37 -0.0615 -0.0675 
96.4 239.06 30P.71 -0.0753 -0.0824 
84.1 214.89 286.10 -0.0908 -0.0993 
INCH DEV TURN D-FAC OMEGA-B LOSS-P P02/ PO/PO TO/TO ZEFF-A %SF-P 
MGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE STAGE TOT-STG TOT-SJG 
-2.65 26.20 26.82 0.4558 0.1220 0.0416 0,9460 l.8243 1.2176 86.05 87.17 
-0.64 25.33 25.57 0.4498 0.1144 0.0395 0.9501 1.7907 1.2144 84-42 85.64 
0.16 24.42 24.58 0.4346 0.0899 0.0316 0,9614 1,7999 1.2128 85-07 85-98 
0.54 22.70 22-15 0.4021 0.0488 0.0179 0.9797 1.8392 1.2121 89.63 90.47 
-0.87 19.81 21.47 0.3965 0.0481 0.0187 0.9807 1.8612 1.2171 89.39 90-27 
-4.70 18.14 21.41 0.3985 0.0611 0.0250 0.9768 1.8671 1.2245 86.94 88.02 
-9.18 18.64 23.92 0.4150 0.0749 0.0321 0.9729 1.8697 1.2411 81.13 82.71 
-10.52 18.34 26.89 0.4386 0.0796 0.0350 0.9723 1.8591 1.2477 78.18 79.98 
-10.45 17.57 31.47 0.4946 0-1049 0.0474 0.9660 1.8131 1.2529 73.20 75.32 
YO-2 RIIOVH-1 RHOVH-2 PCT TE EPSI-1 EPSI-2 
FT/SEC LBM/FT2SEC LBH/FT2SEC SPAN MGREE EGREE 
238.9 58.80 65.94 0.0550 7.846 8.483 
255.0 58-61 65.51 0.1083 7.174 7.558 
267.3 58.61 66+15 0.1610- 6.493 6.676 
-90.6 59.13 67.65 0.3151 4.355 4.240 
324.1 58.16 67.22 0.5165 1.468 1.282 
316.2 48-96 62.41 0,9080 -4.314 -4.723 
276.0 44.01 58.60 0..9548 -5.200 -5.688 
TO/TO W2/P01 PO/PO EFF-AD EFF-P 
STAGE STAGE STAGE STAGE 
X X 
1.2235 0.9720 1.8440 85.39 86-58 
AIRFOIL AEROOYNAnIC SUI+MRY PRINT 
105 PERCENT DESIGN SPEED (ROTOR PERFORWNCE) RUN NO 104 SPEED CODE 5 POINT NO 3 
SL V - 1  V-2 VM-1 VM-2 1 VO-2 U-1 U-2 V'-1 V'-2 V0'-1 YO'-2 RCOVM-1 RHOW-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC M/SEC M/SX M/SEC M/SEC M/SEC M/SEC H/SEC M/SEC M/SEC KG/t42 SEC KG/H2 SEC RADIAN RADIAN 
1 178.6 313.0 176.3 198.8 28.4 241.8 287.8 296.3 313.6 206.1 -259.3 -54.6 180.86 257.35 0.0383 0.0915 
2 189.1 307.0 186.2 194.7 32.9 237.3 298.8 304.5 324.6 206.0 -265.9 -67.2 191.75 255.79 0-0193 0.0768 
3 191.9 301.4 188.6 190.9 35.5 233.3 309.6 312.7 332.6 206.8 -2541.0 -79.4 194.11 253.69 0.0028 0.0634 
4 195.5 291.7 190.9 184.2 42.1 226.2 340.5 337.3 354.3 215.1 -291.4 -111.1 195.92 252.58 -0.0418 0.0242 
5 196.8 283.3 190.2 171.8 50.4 225.3 379.1 370.1 379.8 224.7 -320.7 -144.8 194.95 243.17 -0.C.950 -0.0289 
6 195.1 275.3 187.2 159.2 55.0 224.6 415.2 402.9 405.9 239.0 -36111.1 -178.3 192.18 230.94 -0.1407 -0.0829 
7 191.4 268.6 183.6 143.1 54.3 227.3 440.3 427.5 427.4 246.0 -3861.0 -200.2 188.70 208.89 -0.1667 -0.1204 
8 188.4 262.8 180.7 131.8 53.3 227.4 448.2 435.7 434.3 246.5 -395.0 -208.3 185.62 192.15 -0.1708 -0.1296 
9 185.7 254.5 178.1 116.0 52.3 226.5 455.8 443.9 441.1 240.4 -403.5 -217.4 182.76 168.88 -0.1685 -0.1349 
SL B-1 6-2 B'-1 0'-2 M-1 M-2 M I - 1  Ma-2 INCS INCH DEV TURN DFAC OM(t9-8 LOSS-P W2/ IEFF-AWF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE MGREE DEGREE TOTAL TOTAL POT TOTAL TOTAL 
L 9.1 50.6 55.72 15.37 0.5399 0.8977 0.9479 0.5911 -1.50 4.78 12.E5 40.35 0.5520 0.0706 0.0205 1.9407 95.15 95.57 
2 10.0 50.7 54.97 19.07 0.5734 0.8793 0.9845 0.5900 -0.41 5.72 11.62 35.90 0.5618 0.0967 0.0282 1.8941 92.82 93.43 
3 10.7 50.8 55.45 22.62 0.5826 0.8617 1.0100 0.5910 0.70 6.68 11.60 32.83 0.5664 0.0985 0.0286 1.8805 92.34 92.99 
4 12.4 50.8 57.41 31.10 0.5943 0.8299 1.0770 0.6119 2.55 F.23 11.05 26.31 0.5638 0.0821 0.0233 1.8892 92.95 93.55 
5 14.8 52.6 59.95 40.02 0.5986 0.8000 1.1552 0.6344 2.98 7.87 8.87 19.93 0.5677 0.0846 0.0229 1.9191 92.13 92.81 
6 16.4 54.5 52.54 48.06 0.5931 0.7706 1.2337 0.6691 3.23 1-48 7.01 14.48 0,5630 0,1039 0.0259 1.9471 89-75 90.66 
7 16.5 57.7 64.58 54.28 0.5811 0.7433 1.2976 0.6808 3.14 6.64 6.73 10.30 0.5774 0.1597 0.0360 1.9651 84.10 85.52 
8 16.4 59.8 65.43 57.55 0.5714 0.7235 1.3172 0.6785 3.13 6.37 8.14 7.88 0.5859 0.1847 0.0387 1.9598 81.59 83.24 
9 16.4 62.8 66.20 61.81 0.5625 0.6967 1.3363 0.6746 2.73 5.71 10.78 4-39 0.5940 0,2126 0.0396 1.9410 78-76 80.63 
SL V-1 V-2 VM-1 VH-2 YO-1 VO-2 U-1 U-2 V1-1 Va-2 YO'-1 VO1-2 RIIOVM-1 RWW-2 EPSI-1 EPSI-2PCTTE 
FT/SEC FT/SEC FT/SEC FTISEC FT/SEC Fl/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBn/FT2SEC LBM/FT2SEC DEGREE DEGREE SPAN 
1 586.1 1026.9 578.6 652.1 93.3 793.3 944.2 972.3 1029.0 676.2 -850.9 -179.0 37.04 52.71 2.193 5.245 0.0500 
2 620.3 1007.2 610.8 638.9 108.1 778.7 980.4 999.2 1064.9 675.9 -872.4 -220.6 39.27 52.39 1.104 4.403 0.1000 
3 629.6 989.1 618.7 626.3 116.6 765.51015.61026.1 1091-4 678.4-899.1-260.6 39.76 51-96 0.163 3.633 0.1499 
4 641.4 957.1 626.3 604.3 138.0 742.2 1117.2 11C6.8 1162.4 705.7 -979.2 -364-5 40.13 51.73 -2.396 1.387 0.3000 
5 645.7 929.6 624.2 563.6 165.4 739.2 1244.0 1214.3 1246.1 737-2-1078.6 -475.1 39.93 49.80 -5.445 -1.654 0.5000 
6 640.2 903.2 614.1 522.3 100.6 736.9 1362.2 1321.9 1331.6 784.2-1181-5 -585.0 39.36 47.30 -8.063 -4.750 0.7000 
7 628.1 881.3 602.3 469.4 178.1 745.8 1444.6 1402.5 1402.5 807.2-1266.5 -656.7 38.65 42.78 -9.551 -6.897 0.8500 
8 613.3 862.3 593.0 432.3 174.8 746.1 1470.7 1429.4 1425.1 808.6-1295.0 -683.4 36-02 39.35 -9.783 -7.424 0,90610 
9 609.2 834.9 584.4 380.6 171.7 743.1 1495.6 1456.3 1447.1 808.5-1323.8 -713.2 37.43 34.59 -9.653 -7.727 0.9500 
WCl /A l  U C l / A l  T02/T01 W2/P01 EFF-AD EFF-P 
LBM/SEC KG/SEC ROTOR ROTOR 
sQFT SW X % 
38.99 190.24 1.2293 1.9237 89.57 90.48 
AlRFOIL AERODYNAMlC SUHMRY PRINT 
105 PERCENT DESIGN SPEED (STATOR PERFORHRNCE) RUN NO 104 SPEED COM 5 POINT NO 3 
M/SEC M/SEC M/SEC M/SEC H/SEC M/SEC KG/M2 SEC KG/W SEC RADIAN RADIk3 
















282.05 308.30 0.1266 0.1322 
281.54 311.94 0.1156 0.1172 
283.75 317.84 0.0807 0.0759 
278.56 320.81 0.0320 0.0255 
263.96 319.87 -0.0192-0.0252 
250.39 315.81 -0.0603 -0.0669 
236.91 308.74 -0.0753 -0.0826 
218.37 290.96 -0.0912 -0.0997 
OEV TURN o-FAC OKGA-B LOSS-P ~ 0 2 /  m/m 
DEGREE DEGREE TOTAL TOTAL P01 STAGE 
22.99 31.29 0.5408 0.1087 0.0377 0.9531 1.8476 
22.39 29.49 0.5340 0.1019 0.0358 0.9567 1.8115 
21.24 28.81 0.5209 0.0790 0.0282 0.9671 1.8184 
20.23 25.77 0.4899 0.0490 0.0183 0,9801 1.8516 
17.84 24.84 0.4752 0.0394 0.0156 0.9845 1.8882 
8 53.6 22.3 0.8037 0.5799 -15.29 -8.91 15.38 31.25 0.5163 0.0649 0.0292 0.9774 1.9170 
9 55.7 20.4 0.7778 0.5418 -16.14 -9.66 14.55 35.28 0.5724 0.0990 0.0457 0.9673 1.8792 
SL V - l  V-2 VM-1 VM-2 M-1 YO-2 RHOW-1 RHOW-2 PCT TE EPSI-1 EPSI-2 
5 1004.5 722.3 
6 983.5 724.9 
7 964.4 721.4 
8 947.4 702.7 



























FT/SEC LWFT2SEC LBM/FT2SEC SPAN 
178.1 57.74 63.69 0.0550 
196.0 57.77 63.14 0-1083 
204.4 57.66 63.89 0,1610 
243.0 58.11 65.10 0.3151 
275.6 57.05 65.71 0.5165 
292.7 55.09 65.51 0.7145 
290.2 51.28 64.68 0.8603 
266.7 48.52 63.23 0.9080 
230.6 44.72 59.59 0.9548 
TOAD P02/P01 PO/W EFF-A0 























TO/TO XEFF-A %EFF-P 
STAGE TOT-STG TOT-STG 
1.2189 87.52 88.54 
1,2155 85.81 86.94 
1.2140 87.01 88.05 
1.2143 89.75 90.59 
1.2217 89.76 90-63 
1.2325 87.53 88.61 
1.2514 81-95 83.53 
1.2584 79.01 80.83 
1.2641 74.70 76.82 
RPM LBM/SEC KG/SEC % % 
12798.60 101.12 45.86 1.2293 0.9768 1.8790 86.06 87.24 
AIRFOIL AERODYNAHIC SUmRRY PRINT 
105 PERCENT DESIGN SPEED (ROTOR PERFORWNCE) !:UN NO 104 SPEED CODE 5 POINT NO 4 
SL V - 1  V-2 VM-1 YM-2 VO-1 VO-2 U-1 U-2 V ' -1  5'-2 W)'-1 WS-2 RHOVH-1 RIIOVH-2 EPSI-1 EPSI-2 
M/SEC M/SEC H/SEC M/SEC H/SEC M/SEC M/SEC U/SEC R/SEC H/SEC U/SEC H/SEC KGIM2 SEC KG/H2 SEC RMlAN RADIAN 
1 179.3 312.9 177.3 201.0 26.7 239.8 287.8 2S.3 315.6 208.8 -261.1 -56.5 181-63 260.65 0.0379 0,0913 
2 189.7 307.0 186.8 195.1 32.9 237.1 298.8 304-5 324.9 206.4 -265.9 -67.5 192.19 256.68 0.0186 0.0765 
SL B-1 8-2 8'-1 6'-2 M-1 M-2 M'-l HI-2 lNCS ItlCH DEV TURN D FAC OHEGR-B LOSS-P POZ/ XEFF-A XEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE MGREE OEGREE E a E E  TOTAL TOTAL PO1 TOTAL TOTIV 
1 8-5 50.1 55.76 15.72 0.5420 0.8975 0.9541 0.5988 -1.46 4.81 13.20 40.04 0.5461 0.0653 0.0190 1.9428 95.46 95-86 
2 10.0 50.6 54.88 19.10 0.5755 0.8796 0.9858 0.5914 -0.50 5.62 11.65 35.78 0.5608 0.0914 0.0266 1.8970 93.19 93.77 
3 16.7 50.7 55.36 22.60 0.5845 0.8621 1.0110 0.5913 0.61 6.59 31-77 32.77 0.5E65 0.0949 0.0275 1.8834 92-60 93.23 
4 12.4 50.9 57.33 31.06 0.5959 0.8300 1,0780 0.6107 2.48 8.15 11.01 26.27 0.5655 0.0813 0.0231 1.8914 93.02 93.62 
5 14.8 52.7 59.88 40.13 0.6001 0.7988 1.1559 0.6329 2.92 7.80 8.98 19.75 0.5691 0.0845 0.0228 1.9187 92.13 92.81 
6 16.4 54.4 62.47 48.00 0.5947 0.7703 1.2345 0.6708 3.16 7.41 7.02 14.40 0.5613 0.1000 0.0249 1.9483 90.12 91.00 
7 16.5 57.5 64.52 54.33 0.5828 0.7421 1.2983 0.6837 3.07 6.57 6.78 10.18 0.5744 0.1548 0.0348 1.9644 84.53 85.92 
8 16.4 59.8 65.36 57.81 0.5732 0.7203 1.3177 0.6800 3.06 6-30 8.40 7.55 0.5838 0.1814 0.0377 1.9555 81.84 83.46 
9 16.4 62.5 66.13 61.78 0.5643 0.6952 1.3368 0.6791 2.66 5.64 10.74 4.35 0.5635 0.2062 0.0385 1.9397 79.30 81.12 
SL V-1  V-2 VM-1 VM-2 VO-1 VO-2 U-1 U-2 V ' - 1  - 2  VO'-1 VO'-2 RROVM-1 RlfOVH-2 EPSI-1 EPSl-2PCTTE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC LBH/FT2SEC LBH/FT2SEC DEGREE DEGREE SFAM 
1 588.2 1026.6 581.7 659.4 87.6 786.9 944.2 972.3 1035.5 685.0 -856.6 -185.4 37.20 53.38 2.170 5,233 0.0500 
2 622.3 1007.4 612.9 640.1 108.1 777.9 980.4 999.2 1066.1 677.3 -872.3 -221.3 39-36 52.57 1.068 4.385 0.1000 
3 631.5 989.5 620.6 626.8 116.8 765.6 1015.6 1026.1 ?W2-3 678.7 -898.9 -260.4 39.84 52-05 0.124 3.611 Q.1499 
4 643.0 957.4 628.0 603.4 138.1 743.3 1117.2 3106.8 1163.2 704.4 -979.0 -363.5 40.20 51.70 -2,426 1,361 G.3090 
5 647.3 928.3 625.7 561.5 165.7 739.2 1244.0 1214.3 1246.7 735.5-1078.3 -475.1 39.99 49.65 -5.436 -1.667 0.5000 
6 641.8 902.6 615.8 523.4 180.8 735.4 1362.2 1321.9 1332.2 786.0-1181.3 -586.5 39.43 47.46 -8.028 -4.745 0.7000 
7 629.8 879.5 604.0 470.7 178.4 742.9 1444-6 1402.5 1402.9 810.3-1266.2 -659.6 38.72 42,97 -9.530 -6.893 0.8500 
8 620.0 858.3 594.7 430.1 175.2 742.7 1470.7 1429.4 1425.4 810.3-1295.4 -666.7 38.09 39.2G -9.757 -7.415 0.9000 
9 611.0 832.6 586.2 3113.4 172.2 739.0 1495.6 1456.3 1447.4 813.3-1323.4 -717.3 37-51 34-90 -9.620 -7.716 0,9500 
UCl/Al K l / A l  T02/T01 P02/M1 EFF-A0 EF F-P 
LOM/SEC KG/SEC ROTOR ROTOR 
SQFT sw X X 
39-06 190.63 1.2288 1.9245 89.83 90.71 
AIRFOIL AERODYNAMIC SWWRY PRINT 

























































VD-1 YO-2 RHOVH-1 
M/SEC M/SEC KG/M2 SEC 
232.5 54.7 284.87 
230.7 60.4 283.08 
227.9 63.5 282.23 
223.4 74.4 283.85 
224.9 84.4 278.11 
226.3 89.2 269.71 
230.6 88.5 251.21 
231.3 81.7 236.38 
























































TURN 0-FAC ONGA-0 LOSS-P 
DEGREE TOTAL TOTAL 
30.76 0,5352 o.11oa 0.0384 
29.30 0.5295 0.1037 0.0364 
28.56 0.5155 0.0798 0.0285 
25.84 0.4859 0.0451 0.0183 
24.87 0,4714 0.0388 0.0153 
25.30 0.4707 0.0475 0.0199 
28.a 0.4846 0.0556 0.0243 
31.09 0,5122 0.0648 0.0291 
35.01 0.5707 0.1047 0.0483 
VO-1 M-2 RIIOVM-1 RHOkW-2 PCT TE EPSI-I EPSI-2 
FT/SEC FTJSEC LBM/FTZSEC LBH/FT2SEC SPAN DEa.EZ EGREE 
762.8 179.4 58.34 63.93 0,0550 7.906 8.505 
756.9 198.2 57-98 63.42 0.1083 7.289 7,603 
5 1003.5 725.1 680.2 670.1 737.8 277.0 56.96 65.87 0.5165 1.792 1.436 
6 983,O 726.3 644.1 664.7 742.6 292.6 55.24 65.58 0.7145 -1.156 -1.482 
7 962.7 721.6 595.3 660.5 756.6 290.4 51.45 64.64 0.8603 -3.489 -3.858 
8 943.5 702.5 560.6 649.3 758.9 268.2 48.41 63.10 0.9080 -4.343 -4.757 
9 919.9 659.3 521.5 617.8 757.8 230.3 44.99 59.42 0.9548 -5.247 -5.732 
NCORR WCORR WCORR TO/TO P02/P01 PO/PO EFF-AD EFF-P 
INLET INLET INLET STAGE STAGE STAGE STAGE 
RPM LBH/SEC KG/SEC 












TOAO XEFF-A IEFF-P 
STAGE TOT-STG TOT-STG 
1.2186 87-69 88.70 
1.2152 86.04 87.15 
1.2140 87.21 88.24 
1.2146 89.81 90.65 
1.2217 89.79 90.66 
1.2320 87-51 88.68 
z.2502 82.15 83.70 
1.2568 79.24 81-03 
1.2021 74.93 77.M 
AIRFOIL AEROOWAHIC SUMRY PRUNT 
105 PERCENT DESIGN SPEED (ROTOR PERFCRMANCE) RUN ti0 104 SPEED CODE 5 POIRT NO 5 
SL V - 1  V-2 VM-1 VM-2 W-1 HI-2 U-1 U-2 V' -1  V8-2 MI-1 W8-2 RIIOVM-1 RlfOVM-2 EPSI-1 EPSI-2 
M/SEC M/SEC FI/SEC M/SEC H/SEC MjSEC M/SEC M/SEC H/SEC H/SEC M/SEC MISEC KGMZ SEC KG,?M2 SEC RilDtnH RAOiAH 
1 174.3 312.8 171.9 195-7 28.4 243.2 287.8 236.3 311.2 203.8 -259.4 -53-1 177.93 255.6 0.0376 0.0318 
2 184.5 306.9 181. F 192.8 32.6 238.8 298.8 304.5 322.2 203.7 -265.2 -65.8 188.69 254.40 0.0180 0.0774 
3 187.2 301.6 183.8 189.0 35.3 235.1 309.6 312.7 330.1 204.3-2711.2 -77.7 19 -92  252.30 0,0010 0.0643 
4 190.5 292.9 185.7 181.5 42.2 229.9 340.5 337.3 351.4 211.0 -2913.2 -107.5 192.42 250.22 -0.0452 0.0257 
5 191.6 206.7 1E.2 171.2 49.1 229.9 379.1 370.1 378.5 221.3 -3313.0 -140.2 191-68 243.66 -0.1008-0.0280 
6 189.5 279.7 181.9 156.5 53.2 231.8 415.2 402.9 405.1 231.9 -362.9 -171.1 188.69 227.78 -0.1505 -0.OE54 
I 7 185.4 274.0 176.9 134.9 55.5 238.5 440.3 427.5 423.5 232.1 -380.8 -189.0 183.91 197.64 -0.1764 -0,1241 
i 8 182.3 267.5 174.0 121.0 54.5 238.6 448.2 435.7 430.4 231.2 -393-7 -197-1 180.74 177.12 -0.1789 -0.1324 
9 179.5 260.7 171.4 106.9 53.6 237.7 455.8 443.9 437.2 232.2 -402.2 -206.1 177.86 156.53 -0.1733 -0-1364 
1 St R - 1  8-2 B'-1 8'-2 M - l  M-2 M I - l  H8-2 INCS INCM OEV TURN D FAC OKGn-8 LOSS-P P02/ ZFF-AIEFF-P 
0El;REE DEGREE DEGREE DEGREE DEGREE OEGREE DEU7EE DEGREE TOTAL TOTAL PO1 TOTAL TOW 
1 9.4 51.1 56.40 15.13 0.960 0.8964 0.9393 0.5839 -0.82 5.45 12.61 41.27 0.5576 0.0751 0.0219 1-9458 94-92 95-37 
2 10.2 51.1 55.67 18-05 0.5587 0.8782 0.9759 0.5829 0.29 6.42 11.41 36.81 0.5675 0.0999 0.0291 1.920 92-71 93.33 
3 10.3 51.3 56.15 22.3: 0.5674 0.8613 1.0007 0.5834 1.39 7.38 11.55 33.78 0.5726 0.1005 0.0292 1.8907 92-32 92-97 
4 12.8 51.7 50.10 30.62 0.5781 0.8322 1.0663 0,5994 3.25 8.92 10.57 27.48 0.5754 0.0858 0.0245 1.9072 92.81 93.43 
5 14.9 53.2 60.72 39.20 0.5817 0.8079 1.1490 0.6236 3.75 8.64 8.05 21.51 0.5810 0.0919 0.0251 1.9512 91.67 92.41 
6 16.3 55.8 63-36 17.38 0.5749 0.7001 1.2288 0.6469 4-04 8.29 6.33 15.97 0.5882 0.1247 0.0314 1-9850 88.09 89.18 
7 17.5 60.4 65.36 54.34 0.5618 0.7551 1.2829 0.6397 3.92 7.12 6.79 11.02 0.6156 0.1829 0.0411 2.0118 82-56 84.18 
% 8 17.4 63.0 66.21 58.330.55180.73311.Xl260.6337 3-91 7.15 8.92 7.88 0.6266 0.2110 0.3432 2-0023 79.87 81-72 
9 17.4 65.7 66.96 62.49 0.5428 0.7107 1.3219 0.6331 3.49 6.48 11.46 4.47 0.6320 0.2350 0.0428 f.9903 77.58 79.62 
SL V - 1  V-2 W-1 i ~ - 2  HI-1 VO-2 U-1 U-2 V ' - 1  V'-2 M)'-1 M8-2 RHOVM-1 RHOVM-2 EPSI-1 EPSI-2 K T  TE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC Fi/SEC Ff/SEC FTjSEC FT/SEC FT/SEC FT/SEC FTISEC LSWFRSEC LBH/FT2SEC DEGREE KGREE SPAN 
1 571.8 1026.3 564.2. m5.4 93.2 798.0 914.2 972.3 1021.0 668.5 -851.0 -174.3 36.44 52.90 2.157 5.2610.0500 
2 605.3 1006.9 595.8 632.6 107.0 783.5 980.4 999.2 1057.3 668.4 -873.4 -215.8 38.65 52.10 1.032 4.437 0.1000 
3 614.2 999.6 603.2 620.0 115.9 771.3 1015.6 1026.1 1083.2 670.3 -899-7 -254.8 39.10 51.67 0.055 3.684 0-1499 
4 625.0 961.0 609.4 595.6 138.6 754-2 1117.2 1106.8 1152.8 692.1 -978.6 -352.6 39.41 51.25 -2.591 1.475 0.3000 
5 628.7 910.5 607.7 561.6 161.1 754.4 1244.0 1214.3 1241.7 725-9-1002.8 -459.9 39.26 49.90 -5,775 -1.607 0.5000 
6 621.8 917.5 596.8 513.5 174.6 760.4 1362.1 1321.9 1329.0 760.9-1187-5 -561.5 38.65 46.65 -8.622 -4.8% 0.7000 
7 608.4 899.0 5D0.5 442.5 182.2 782.6 1441.6 1402.5 1389.5 761.7-124.4 620.0 37.67 40.48 -10.108 -7,109 0.8500 
8 598.3 877.8 570.9 397.0 178.9 782.9 1470.7 1429.4 1412.2 758.7-12911.7 -646.6 37-02 36.28 -10.250 -7.588 0.900C 
9 589.1 85.3 562.2 350.8 175.8 780.0 1495.6 1456.3 1434.5 761.9-1319.8 676.3 36.43 32.06 -9.930 -7,817 0.9500 
K l / A l  WC1/4U T02/T01 FW/P01 EFF-AD EFF-P 
LBM/SEC KG/SEC ROTW ROTm 
SqFT SQ4 X f 
38.22 1s.49 1.2368 1.9522 n8.s 89.~1 
AIRFOIL AEROOYNANIC SUMWSl PRINT 
105 PERCENT DESIGN SPEED (STATOR PERFORMKC€) RINI NO 104 SPEED CQK 5 POINT *HI 5 
M/SEC MiSEC M/SEC U/SEC H/SEC H/SEC KG/?42 SEC KG/M2 SEC RADIAN RADIAN 
1 322.3 198.2 219.7 192.0 235.8 49.0 278.77 308.51 : 0.1385 0.1487 



































































7 975.8 705.6 564.5 
8 956.4 6W.7 525.3 












VO-2 RIIOVM-1 WiOVH-2 PC1 TE 
FT/SEC LBM/FTZSEC LBMIFTZSEC STAN 
160.7 57.09 61.55 0.0550 
1711.3 53.13 60.81 G.1083 
181.5 57.01 61.21 0.1610 
218.3 57.31 62.76 0.3151 
253.3 56.75 64.40 0.5165 
285.1 54.29 64-66 0.7145 
288.3 49.13 64.50 0.8603 
2A.9 45.69 63.22 0.9080 
239.8 42.13 60.14 0.9518 
Ton0 W2/POl TD/WI ER-AD 
STAGE STAGE STAGE 
X 






































I D A 0  XEFF-A IEFF-P 
STAGE TOT-STG TOT-STG 
1.2205 87-93 8893  
1.2173 86.06 87-18 
1.2161 86.69 87-76 
1.2179 88.86 89.78 
1.2283 88.62 89.60 
1.2424 86.32 87.53 
1.2643 So.& 82.58 
1.2721 78.17 80.12 
1.2790 74.37 76.61 
AIRFOIL AERODYNAHIC S W R Y  PiRINT 
105 PERCEKT DESIC2! SPEED (ROTOR PERFORWINCE) RUN NO 104 SPEED MDE 5 POINT HO 7 
SL V - 1  V-2 W-1 YH-2 YO-1 YO-2 U-1 U-2 V1-1 V'-2 YO'-1 W'-2 RHOVA-1 RHWI-2 EPSI-1 EPSI-2 
M/SEC H/SEC N/SEC H/SEC H/SEC N/SEC U/SEC H/SEC H/SEC WSEC H/SEC HJSEC KG/A2 SEC KGJN2 SEC RADIAN RADIAN 
1 168-0 313.8 166.0 198.6 26.3 243.0 2ii7.8 296.3 309.7 205-7 -261.5 -53.3 173.99 257.79 0.0363 0.0918 
2 177.8 308.4 175.0 193.8 31.4 239.8 298.8 304.5 319.6 204.4 -267-4 -69-7 184-17 255.24 0.0155 0.0774 
3 181.3 303.7 177.0 190.6 34.3 236.5 309.6 312.7 327.2 205.3 -275.2 -76.3 186.13 254.08 -0.0029 0.0643 
4 183.2 297.0 178.6 183.5 40.8 233.6 340.5 337.3 348.9 210.8 -299-7 -103.8 187.47 252-22 -0.0534 0.0248 
5 182.5 293.1 176.9 170.4 48.5 238.5 379.1 370.1 375.0 215.3 -330.6 -131-7 185.76 241.31 -0.1153 -0.0321 
6 180.3 206.4 112.2 149.5 53.3 244-2 415.2 402.9 400.8 218.0 -261.9 -158.7 181.57 215.80 -0.1687 -0.0934 
7 175.4 278.5. 167.4 122.6 52.6 250.0 440.3 427.5 422.3 215.7 -387-7 -1T7.4 '176-95 177.45 -0.1933 -0.1316 
8 172.1 273.3 164.2 108.8 51.6 250.7 443.2 435.7 429.3 214-6 -396.7 -185.0 173.55 157-54 -0.1933 -0.1380 
9 169.3 267.1 161.5 94.4 50.6 249-8 455-8 443.9 436.2 215.8 -405.2 -194.0 170.58 136.84 -0.1828 -0.1395 
SL B-1 8-2 B'-1 8'-2 U-1 H-2 U1-1 N'-2 INCS IWCH DEV ruRN 
DEGREE DEGREE DEGREE DEGREE DEGREE OE(;REE DEGREE DEGREE 
1 9.0 50.8 57.54 15-05 0.5062 0.8992 0.9331 0.5892 0.31 6.59 12-53 42.49 






















133.9 766.3 1117.2 1106.8 1144.6 691.7 -983-3 -340.5 38.40 
159.2 782.4 1244.0 1214.3 1230.3 706.5-ll1e4-8 -432.0 38.05 
124.9 80i.3 1362-2 1321 -9 1314.9 755.4-1187.3 -520.6 37.19 
172.6 820.3 1444.6 1402.5 1385.5 707.6-1272.0 -582.2 36-26 
169.2 822.4 1470.7 1429.4 1408.6 704.2-1301.4 -607.0 35.54 
166.1 819.7 1495.6 1456.3 1431.2 708.0-1329.4 -636.6 34.94 
T02JT01 P02/P01 SF-AD EFF-P 
CtQTOR ROTOR 
I X 












AIRFOIL AERODYnMIC SUnmRY I'RIWT 
105 PERCEilT DESIGN SPEED (STATOR PEIFORWNCE) RUN NO 104 SPEED COOE 5 POINT W 7 
VH-1 W-2 YO-1 VO-2 RHOVH-1 
MISEC H/SEC HISEC HlSEC KG/@ SEC 
219.0 180.4 235.5 43.9 278.51 
216.2 177.6 233.3 46.1 277.62 
214.4 177.2 230.7 49-4 277.72 











































































































SL V - 1  V-2 VH-1 
FTISEC FT/SEC FT/SEC 
1 1055.2 609.3 718.5 
2 1M3.5 602.2 7G9.2 
3 103.5 603.6 703.5 
4 1023.2 626.8 691.8 
5 1019.9 654.2 659.6 
6 1W3.1 676.5 599.4 
7 OB.9 685.3 518-8 
8 966.5 678.0 481.0 
























TOGO ~2/POL PO$!% EFF-AD 
STAE STAGE STAGE 
x 
1.2470 0.9729 1.9185 82-76 
AIRFOIL AEROOYWAHIC SUI+Y\RY PRINT 
105 PERCENT DESIGN SPEED (ROTOR PERFOAMNCE) RUW NIJ 104 SPEED CODE 5 POINT NO 8 
SL V - 1  V-2 i#-1 W-2 M-P VO-2 U-l U-2 Y' - l  Ve-2 i - 1 W * - 2  RHOW-1 RlWJn-2 EPSI-1 EPSI-2 
MISEC HISEC MISEC HISEC H/SEC H/SEC HISEC H/SEC HISEC H/SEC H,/SEC H/SEC KGfM2 SEC KGIH2 SEC RADIAN RADIAN 
1 165.0 316.7 162-9 204.1 26.7 242.2 287.8 296.4 307-7 211.1 -261-0 -54-2 171.88 262.39 0.0347 0.0912 
2 174.4 311.0 171.4 198-7 32.1 239.2 298.8 304.6 317.1 209.2 -266.7 -65.3 181.61 259.10 0,0124 0.0766 
3 176.5 306.4 172.8 194.5 35.6 236.3 309.6 312.7 323.9 209.9 -2744.0 -76.1 182-99 256.63 -0.0073 0.01i31 
4 178.8 299.9 173.6 185.3 42-5 235-7 340.5 337.3 344.9 211.4 -298.0 -101.6 183.63 251-59 -0,0617 0.0227 
5 178.4 296.7 171.0 169.3 50.7 243.7 379.2 370.1 310.3 211.3 -33?8.5 -126.4 181.14 236.22 -0.1278 -0.0362 
6 171.4 291.5 165.4 144.9 55.2 253.0 415.2 402.9 396.2 208.5 -360.0 -149-9 176.10 205.27 6.1827 -0.0999 
7 169.0 284.9 160.1 117.3 54-1 259.6 440.3 427.5 418.1 204.8 -3136.2 -167.9 171-02 166.95 -0.m 4.1375 
8 165.6 279.4 156-9 101-4 53.0 260-4 448.3 435.7 425.2 202.6 -395.2 -175.3 167-50 144.36 -0.2039 -0.1424 
9 162.6 273.5 154.1 87.1 52.0 259-2 455.8 413-9 432.2 204.1 -403.8 -184-7 164-45 124.15 -0.1896 -0,1417 
SL 8-1 8-2 0'-1 Bi-2 H-1 H-2 PI'-1 H'-2 INCS INCH iJEV TURN OFhC OEM-B LOSS-P #12/ IEFF-AXLFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE 0EI;REE OEWEE TOTAL TOTAL PO1 TOTAL TOTAL 
1 9.3 49.9 57.98 14.88 0.4467 0.9094 0.9260 0-6062 0.76 7-03 12.36 43.10 0.5234 0.0955 0.tP78 1.9301 93-61 94.17 
2 10.6 50.3 57-24 18.23 0.5265 0.8916 0,3571 0,5998 1.86 7.98 10.78 39.01 0.W44 0.1136 0.0332 1,8935 91.85 92-55 
3 11.6 50.6 57.74 21.39 0.5330 0.8767 0.9784 0.5977 2-99 8.97 10.57 36.35 0.5523 0.1098 0.0321 1.8878 91-77 92.47 
4 13.8 51.8 59.81 28.73 0.5404 0.8528 1.0425 0.6011 4.95 10.63 8.68 31-08 0.927 0.1074 0.0312 1,9134 91.m 91-96 
5 16.6 55.1 62.59 36.65 0.5391 0.8351 1.1193 0.5947 5.62 10.51 5-50 25.94 0.6114 0.1377 0.0390 1.9707 81-98 89.M 
6 18.6 60.1 65.47 45.85 0.5264 0.8079 1.1959 0.5777 6.16 10.41 4.79 19.62 0.6586 0.2076 0.0538 2,0128 81.32 83-05 
7 18.8 65.6 67.64 54-96 0.5094 0.7773 1.2598 0.5589 6-20 9.70 it-41 12.68 0.6978 0.2KJ3 0.0621 2.0386 74.95 ??.a 
8 18.8 68.6 68.49 59.86 0.4985 0.7580 1.2800 0.5495 6-19 9.43 10.45 8.63 0.7107 0.3077 0.0603 2.0351 72-65 75.22 
9 18.7 71.4 69.20 64.69 0.4892 0,7383 1.3000 0.5511 5.73 8.72 13.66 4.52 0.7138 0.3293 0.0556 2.0256 70.85 73.56 
SL V-1 V-2 MI-1 W-2 1 YO-2 U-X U-2 V a - I  V'-2 Ma-l YO'-2 RIHIVH-I RHOVH-2 
FT/SEC FT/SEC FTISEC FT/SEC FTISEC FTISEC FTISEC FT/SEC FTISEC FTJSEC FllrSEC FT/SEC LBn/FRSEC LIM/FTZSEC 
1 541.5 1039.1 534.3 669.5 87.8 794.6 944.3 972-3 1009-5 692.7 -856.5 -177.7 35.20 53-73 
2 572.3 1020.4 562.5 652.0 105.3 784.9 960.4 999.3 1040.4 686.4 -855.2 -1444 37.20 53.07 
3 579.0 1905.2 567.0 638.3 116-8 776-5 1015-7 1026.1 1062-8 685.4 -898.9 -249.6 37-48 52.56 
4 586.6 983.9 569.7 608.1 139.5 773.4 1117-2 1106.8 1131.6 693.5 -937.7 -333.4 37-61 51.53 
5 56.3 973.6 561.1 555.5 166.3 799-6 1244.0 1214.4 1215.1 693.3-10if?.8 -434.8 37.10 48.38 
6 572.2 956.5 542.8 475.3 181.0 830.0 1362.2 1321.9 1299-9 694.0-1181.2 -491.9 36.07 42.04 
7 554.6 932.6 525-4 384.9 177.6 851.7 1444.6 1402.6 1371.3 672.1-121i7.1 -550.9 35.03 34.19 
8 543.3 916.8 514.7 332.8 174.0 854.3 1470.7 1429.5 1395-1 664.6-12%-7 -575.2 34.31 29.57 
9 533.6 897.2 505.6 285.6 170.7 850.5 1395-6 1456.4 1418.1 669.8-1324.9 -605.8 33.68 25.43 
WCl/A1 WCl/Al T02JT01 W2/W1 EFF-rVI EFF-P 
LEWSEC KG/SEC I~OTDR  ROT^ 
SQFT SW % I 























AIRFOIL AERODYNMIC S U P I M Y  PRINT 
105 PERCENT DESIGN SPEED (STATOR PERFORMINCE) RUN NO 104 SPEED CODE 5 POINT NO 8 
SL V - 1  V-2 VM-I L'M-2- W-1 M - 2  RHOVM-1 RHOVM-2 EPSI-I EPSI-2 
M/SEC M/SEC M/SEC H/SEC M/SEC M/SEC KG/M2SEC KC/H2SEC RADIAN RADIAN 
1 324.0 181.7 223.4 176.9 234.7 41.5 281-72 283.46 0.1416 0.1515 
2 320.2 179.2 220.0 173.9 232.6 43.3 280.04 279.62 3.1348 0.1389 
3 316.9 178.8 217.2 172.9 230.8 45.7 278.83 279.16 0.1280 0.1271 
4 313.6 184.8 211.5 176.5 231.5 54.6 277-23 287.50 0.1045 0.0951 
5 312.9 192.3 198.8 178.0 241.6 72.6 266.51 291.19 0.0668 0.0547 
6 309.1 200.6 177.2 181.2 253.3 86.1 241.13 296.59 0.0174 0.0088 
7 303.6 205.5 151.7 186.1 263.0 87.1 207.41 300.98 -0.0352 -0.0397 
8 299.4 205.0 139.0 186.4 265.1 85.3 190.03 299.43 -0.0570-0.0614 
9 293.5 199.0 124.4 181.5 265.8 81.6 170.23 288.99 -0.0813 -0.0874 
SL 8-1 8-2 M-1 M-2 INCS INCM DEV TURN D-FAC OMEGA-B LOSS-P PO21 PO/PO 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL POI STAGE 
1 46.3 13.2 0.9340 0.4953 -3.88 -1.21 21.32 33.14 0.6464 0.0980 0.0342 0.9578 1.8513 
2 46.5 14.0 0.9222 0.4885 -2.08 0.90 19.88 32.57 0.6509 0.0984 0.0350 0.9583 1.8159 
3 46.7 14.8 0.9119 0.4878 -1.25 2.03 18.M 31.92 0.6480 0.0907 0.0328 0.9522 1.8154 
4 47.6 17.2 0.8981 0.5039 -0.54 3.57 17.45 30.42 0.6269 0.0748 0.0284 0.9694 1.8472 
5 50.6 22.2 0.88S.l 0.5218 -1.18 3.86 17.61 28.40 0.6069 0.0810 0.0320 0.%74 1.8940 
6 55.0 25.4 0.8646 0.5407 -3.16 2.66 17.28 29.63 0.5891 0.0653 0.0269 0,9745 1,9498 
7 69.0 25.1 0.8362 0.5476 -5.75 0.51 17.32 34.93 0.5977 0.0528 0.0229 0.9803 1.9899 











































M-2  RHOW-1 RHOVM-2 PCT TE 
FTREC LBM/FT2SEC LBM/FT2SEC SP,M 
136.3 57.70 58.06 0.0550 
142.2 57.35 57.27 0.11D03 - - -  -. 
149.8 57-11 57% 0.11510 
179.1 55.7E 58.88 0.3151 
238.1 54.58 59.64 0,5165 
282.4 49.39 60.74 0.7145 
285.8 42.48 61.64 0.8603 
279.8 38.92 61.34 0.9D80 
267.9 34.86 59-I!? 0.9548 
TOAO m 2 / ~ o i  m/Po EFF-AO 
STAGE STAGE STAGE 
X 




















TO/TO SEFF-A SffF-P 
STAGE TOT-STG TOT-STG 
1.2209 e7.05 88.12 
1.2180 85.20 86.38 
1.2365 85.74 86-88 
1.2209 86.71 87.80 
1.2371 84.37 85.70 
AIRFOIL AERODYNAMIC SUIUARY PRINT 
105 PERCENT DESIGN SPEED (ROTOR PERFORWNCE) RUN NO 106 SPEED CODE 5 WIHT NO 1 
SL V - 1  V-2 W-1 W-2 M-1 VO-2 0-1 U-2 V ' - 1  V'-2 V0'-1 YO'-2 RtlOW-1 RHOVH-2 EPSI-1 EPSI-2 
M/SEC MISEC HISEC HISEC W/SEC H/SEC HISEC HISEC HISEC H/SEC MISEC M/SEC Ktiln? SEC KGIM2 SEC RADIAN RADIAN 
1 183.2 314.9 181.7 202.6 22.9 241.1 289.0 2%.6 321.5 210.1 -265.1 -55.5 184.25 262.87 0.0381 0.0911 
2 193.3 309.7 191.4 199.3 27.4 237.1 299.1 304.8 332.3 210.4 -271.7 -67.7 194.75 262.23 0.0188 0.0759 
3 196.9 304.4 194.5 195.4 30.4 233.4 309.8 313.0 340.5 211.0 -279.4 -79.6 197.90 260-20 0.0019 0.0618 
4 201.5 293.7 197.9 187.9 37.9 225.8 340.8 337.6 361.8 218.7 -302.9 -111.8 200.81 258.04 4.0428 0.0215 
5 202.8 283.6 197.5 276.3 46.2 222.2 379.5 370.4 387.4 230.3 -333.3 -148.2 20.08 249.67 -0.0949 -0.0315 
6 201.2 273.0 194.8 164.4 50.3 218.0 415.5 403.2 413.9 247.6 -365.2 -185.2 197.76 238.29 -0.1400 -0.0843 
7 197.6 265.8 191.2 150.1 50.0 219.3 440.7 427.8 436.9 256.9 -390.6 -208.5 194.26 218.88 -0.1671 -0.1213 
8 194.6 ?59.6 188.3 137.9 49.2 220.0 448.6 436.0 441.5 256.3 -399.4 -216.1 191.14 200.58 -0.1725 -0-1308 
9 191.9 248.4 185.7 116.9 48.4 219.1 456.2 444.2 448.0 253.6 -407.8 -225.1 188.31 169.20 -0.1712 -0.1361 
SL B-1 8-2 8'-1 B'-2 H-1 M-2 ' - 1  H'-2 INCS ItiCH MV TURH DFAC Ot€M-0 t.3SS-P PO21 EFF-AXEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 7.2 50-0 55-51 15.34 0.5545 0.9019 0,9731 0,6017 -1.71 4.56 12.82 40.17 0.5550 0.0701 0.0204 1.9673 95.10 95-54 
2 8.1 50.0 54.81 18.78 0.5872 0.8859 1.0095 0.6019 -0.57 5.56 11.33 36.03 0.5635 0.0942 0.0275 1.9251 92-93 93.55 
3 8.9 50.1 55.15 22.20 0.5988 0.8690 1.0355 0.6025 0.39 6.37 11.38 32-95 0.5685 0.0989 0.0288 1.9087 92.22 92.89 
4 10.9 50.2 56.85 30.760.61390.83461.10230.6213 2.00 7.67 10-71 26-09 0.5662 0.0875 0.9249 1.W 92.40 93.06 
5 13.2 51.5 59.35 39.95 0.6183 0.8003 1.1810 0.6498 2.39 7.27 8.80 19.40 0.5626 0.0868 0,0235 1.9243 91.78 92-50 
6 14.5 52.8 61.92 48.24 0.6131 0.7643 1.2609 0.6932 2.61 6.86 7-18 13.68 0.5489 0.1023 0.0254 1.9341 89.61 90.53 
7 14.7 55.5 63.94 54.09 0.6012 0.7363 1.3231 0,7118 2.50 6.00 6.54 9.85 0.5564 0,1504 0.0340 1.9461 84.51 85.88 
8 14.7 57.8 64.79 57.32 0.5914 0.7153 1.3418 0.7G63 2.49 5.73 7.91 7.47 0.5674 0.1785 0.0376 1.9383 81.62 83.24 
9 14.6 61.8 65.55 62.47 0.5826 0.5799 1.3603 0.6943 2.08 5.06 11-44 3.08 0.5815 0.2155 0.0393 1.9091 77.71 79.62 
SL V - 1  V-2 VU-1 W-2 VO-1 W-2 U-1 U-2 V ' -1  V'-2 W'-1 W'-2 RHOVH-1 RHOW-2 EPSI-1 EPSI-2 PCT TE 
FT/SEC FTISEC 
1 601-0 1033.2 
2 634.2 1016.2 
3 645.9 998.7 
4 661.1 963.7 
5 665.5 930.6 
6 660.3 895.8 
7 648.3 872.0 
8 638.5 851.8 
FTISEC FTISEC FT/SEC FTISEC Fl/SEC FTISEC FTISEC FTISEC FTISEC FT/SEC 
596.3 664.8 75.0 790.9 945.0 973.1 1054.7 689.3 -869.9 -182.2 
627.8 653.8 89.8 778.0 981.2 1000.1 1090.3 690.5 -891.4 -2220 
638.2 641.2 99.7 765.7 1016-5 1026-9 1117.0 692.4 -916.8 -261.2 
649.3 616.5 124.4 740.7 1118.1 1107.7 1187.0 717.5 -993.7 -367.0 
648.0 578.3 151.5 729-1 1245.0 1215.3 1271.1 755.61-1093.5 -486.2 
639.3 539.3 165.2 715.3 1363.3 1323.0 1358.0 812.5-1198.1 -607.7 
627.2 492.5 164.2 719.6 1445.8 1403.7 1426.8 842.9-1281.6 -684.1 
617.7 452.5 161.6 721.7 1471.9 1430.6 1448.6 841.1-1310.3 -709.0 
609.1 383.4 158.9 719.0 1496.8 1457.5 1470.0 832.1-1337.9 -738.5 38.57 
Kl/Al T02A01 P@2/PO1 EFF-AD EFF-P 
KG/SEC ROTOR ROTOR 
DEGREE DECREE SPAN 
2.185 5,222 0.0500 
1.C76 4.347 0.1000 
0,109 3,539 0.1499 
-2.451 1.234 0.3000 
-5.437 -1,B07 0.5000 
-8.019 -4.830 0.7000 
-9.573 -6.949 0.8500 
-9.882 -7,496 0.9000 
-9.806 -7.795 0.9500 
AIRFOIL MROOYNMlC S U M R N  MINT 
105 PERCENT DESIGN SPEED (STATOR PERFORMIICE) RlNll NO 106 SPEED CODE 5 POINT NO 1 
SL V-1 V-2 VH-1 VH-2 W-1 VO-2 RtiOYH-1 RHOM-2 EPSI-'I, EPSI-2 
H/SEC H/ZEC H/SEC H/SEC U/SEC M/SEC KG/W SEC KG/H2 SEC RADIAH RADIh!i 
1 328.8 236.4 231-3 221.0 233-7 75.6 289.17 326.41 0,1364 0.1477 
2 325.8 235.7 2311.0 222.1 230.8 79.0 290.21 325.76 0.1243 0,1313 
3 322.4 237.5 228.0 222-1 227,4 84.2 289-82 328.00 0.1121 0.1157 
4 315.8 240.1 223.9 222.9 222.7 89.3 291.04 334-26 0.0741 0.0724 
5 30a.5 240.9 214.2 219.7 221.9 98.9 266.02 333.19 0.0225 (3.0195 
6 293.8 236.8 201.9 212.4 220.2 lti4-7 276.10 323.33 -0.027E-II.0313 
7 291.7 232.2 187.7 206.8 223.4 105.6 258.81 312.24 -0.0647 -0.0704 
8 286.3 227.6 177.5 203.7 224.7 101.5 244.40 305.51 -0-0777-0.0847 
9 275.8 214.6 160.0 192-5 224.7 94.9 219-36 285.81 -0.0920-0,1004 
SL 6-1 8-2 H-1 H.2 INM INCH OEY TURN D-FAC O W - 8  LOSS-P P02/ FD/PQ 
DEGREE DEGREE DEGREE DEGREE MGFtEE MGREE TOTAL TOTAL 501 STAGE 
1 45.2 18.6 0.9487 0,6544 -5.02 -2.35 26.75 26.58 0.4462 0.1225 0,0416 0,9462 1.8582 
2 45.0 19.5 0.93P8 0.6533 -3.62 -0.64 25.45 25.45 0.41100 0.1154 0,0398 0,9500 1.8268 
3 44.9 20.7 0.9289 0.659 -3.04 0-23 24.90 24.18 0.4236 0.0913 0.0319 0.9611 1.8334 
4 44.8 21.8 0.9072 0.6671 -3.35 0.76 22.05 23.01 0.41332 0,0603 0,0222 0,9751 1,8591 
5 46.0 24.2 0 .m7 0.6681 - -0.73 19.65 21.76 0.3875 0.0486 0.6189 0.9807 l-JB77 
6 47.5 26.3 0.8952 0.6536 -1C.70 -4.88 18.24 21.23 0.3B49 0.0590 0.0242 0.9779 1,8913 
7 50.0 27.1 0.8174 0.6355 -15.78 -9.52 19.33 22-69 0.4001 O.OM8 0,0344 0.9713 1.e899 
8 51.7 26-5 0.7977 0.6199 -17.16 -10.78 19.57 25.19 0,4185 0.0865 0.0376 13,9703 1.8829 
9 54.5 26.2 0.7633 0.5809 -17.30 -10.83 213.35 28-30 0.4594 0,1056 0.0467 0.9661 1-8418 
SL I V-2 M-1 VH-2 1 M-2 RHOW-1 RHDW-2 PCTTE EPSI-1 €PSI-2 
FI/SEC FT/SEC F'I/SEC FT/SEC FT/SEC R/SEC LBn/FT2SEC LBn/FT2SEC SPFN OEMEE DEGREE 
11078.9 n5.6 758-9 734.9 766.9 248.0 59.22 66.85 0.0550 7,816 8.462 
2 1069-0 773.5 754.7 728.7 757.1 259.3 59-44 66.72 0,1083 7.120 7.523 
3 1057.8 779.3 748.1 728-6 747.8 276-3 59.36 67.18 0.1610 6,425 5.629 
4 1036.2 787.8 734.6 731.3 730.8 292-9 59.61 68.46 0.3151 4.245 4.147 
5 1012.1 790.5 702.9 720.8 728.2 324.6 58.58 68.24 0.5165 1.290 1.116 
6 9e0.3 777-0 662.5 696.9 722.6 343-7 56.55 66.22 6.7145 -1.5% -1.7% 
7 957.1 762.0 615.7 678.6 732.8 346.6 53.01 63.95 0.8503 -3.710 -4.036 
8 939.4 746.6 502.2 668.2 737.2 333.0 50.06 62.57 0,9080 -4.451 -4.851 
9 905.0 704.2 524.8 631.7 737.3 311.3 44.93 59.54 0,9548 -5.271 -5.754 
NCORR WCORR UCORR TO/TO P02/W1 PO/W EFF-AD EFF-P 
INLET IHLET INLET STAE STAGE STAGE SAGE 
RPH LBH/SEC KG/SEC % % 
12e09.20 103.85 47.09 1.2302 0.9712 1.;8697 E4.98 e6.23 
TOAO IEFF-A IEFF-P 
STAGE TOT-ST6 TOT-ST6 
1.2239 86-45 97.57 
1,2211 84.91 86-12 
AIRFOIL AERODYNAMIC SUMHARY PRINT 
loo  PERCENT DESIGN SPEED (ROTOR P E W O R ~ N C E )  RUN NO 104 SPEED CODE 10 POINT NO 1 
SL V - i  V-2 VM-1 VH-2 YO-1 YO-2 U-1 U-2 V'-1 Vg-2 VOS-1 V0'-2 RIIOVH-1 RtiOVH-2 EPSI-I EPSI-2 
H/SEC M/SEC M/SEC M/SEC H/SEC M/SEC l.I/SEC M/SEC H/SEC H/SEC H/SEC H/SEC KGIH2 SEC KG/f42 SEC RADIAN RADIAN 
1 171.9 301.1 170.6 196.9 21.5 227.8 274.0 282.2 304.7 201.2 -252-5 -54.4 176.84 2 ! 3 . 0  0.0380 0,0906 
2 181.7 295.7 179.9 192.6 25.9 224.4 284.5 290.0 315.0 203.4 -258.6 -65.6 187-19 251.48 0.0186 0.0750 
3 105.1 290.3 182.8 189.7 28.5 219.8 294.8 297.8 323.0 205.1 -266.2 -78.0 190.21 250-37 O.OOi8 0.0606 
4 189.5 280.4 186.1 184.0 35.4 211.6 324-2 321.2 343.6 214.2 -288.8 -109.6 193.20 249.76 -0.0433 0,0195 
5 190.6 270.7 105.5 172.4 43.8 208.7 361.0 352.4 367.5 224.5 -317.3 -143-8 192.36 240.26 -0.0961 -0.0339 
6 180.9 261.1 182.6 161.2 48.4 205.4 395.3 383.6 392.0 240.3 -336.9 -178.3 189.67 229.15 -0.1412 -0,0862 
7 185.1 251.8 178.9 148.5 47.7 207.1 419.3 407-1 412.4 249.1 -371.6 -200.0 186.08 211.96 -0.1691 -0.1231 
8 187.1 247.5 176.0 134.9 46.8 203.5 426.8 414.9 418.8 247.3 -380.0 -207.3 182-88 191-77 -0.1751 -0.1326 
I! 179.4 234.3 173.4 110.6 46.0 206.5 434.1 422.7 425.0 242.8 -388-1 -216.2 180-04 156.41 -0.1735 -0.1372 
SL 0-1 0-2 B'-1 Be-2 H-1 H-2 H'-1 HI-2 INCS INCH DEV TURN OFAC ONGA-0 LOSS-P FO2f SFF-AXEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE MGREE MGREE TOTAL TOTAL 0 TOTAL TOTAL 
1 7.2 49.2 55.90 15.46 0.5185 0.8655 0.9191 0.5871 -1.32 4.95 12-94 40.44 0.5378 0.0543 0.0158 1.8598 96.17 96-49 
2 8.2 49.4 55.15 18.84 0.5499 0.8487 0.9532 0,5839 -0.23 5.90 11.39 36.31 0.5508 0.0848 0.0247 1.8195 93.57 94-09 
3 8.9 49.2 55.51 22.39 0.5605 0.8320 0.9783 0-5878 0.35 6.73 11.57 33.12 0.5522 0.0558 0.0249 1.8041 93.16 93-70 
4 10.8 49.0 57.22 30.78 0.5747 0.8006 1.0423 0.6116 2.36 8.04 10.73 26.43 0.5452 0.0711 0,0202 1 . W 9  93.69 94.19 
5 13.3 50.3 59.69 39.72 0.5785 0.7680 1.1154 0.6370 2.73 7.61 8.57 19.97 0.5444 0.0749 0.0203 1.8119 92-73 93.31 
6 14.9 51.7 62.25 47.71 0.5728 0,7355 1.1889 0.6772 2.94 7.19 6.66 14.54 0.5325 0.0903 0.0226 1.8202 90.60 91.35 
7 14.9 54.2 64.32 53.25 0.5608 0.7109 1.2492 0,6950 2.88 6-30 5.70 11.06 0.5423 0.1413 0.0326 1.8328 85.09 E6.30 
8 14.9 56.9 65.20 56.84 0.5510 0.6867 1.2673 0.6862 2.90 6.14 7.42 8.36 0.5564 0.1742 0.0372 1.8190 81.61 83.03 
9 14.9 61.7 65.97 62.81 0.5423 0.6457 1.2850 0.6693 2.49 5.48 11.77 3.16 0.5750 0.2180 0.0393 1.7771 76.80 78.58 
SL V - 1  V-2 - 1  VH-2 VO-1 YO-2 U-1 U-2 Y ' - l  V8-3 V O g - 1  V0'-2 RHOVH-1 RttOVH-2 EPSI-1 EPSI-ZPCTTE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FV/SEC FT/SEC FT/SEC FT/SEC LWiFT2SEC LW/FTZSEC DEGREE DEGREE SPAC 
1 564.1 987.8 559.6 645.9 70.6 747.4 899.1 925.9 539.8 670.1 -828.5 -178.5 36.22 52.02 2.176 5.193 0.0SOfi 
2 596.3 970.1 590.2 631.8 85.0 736.2 933.6 351.5 1033.7 667.4 -848.6 -215.3 39.34 51.50 1.056 4.297 0.1000 
3 607.2 952.5 599.9 622.3 93.6 721.1 967-1 977-1 1059.7 672.9 -873.5 -256.0 38.96 51.28 0.103 3.4730.1399 
4 621.6 970.0 610.6 603.7 116.2 694.2 1063.8 1053.9 1127-3 702.8 -947.6 -359.7 39.57 51.15 -2,481 1.118 0.3000 
5 625.4 8 m . l  608.7 565.7 143.6 681.6 1184.6 1156-3 1205.9 73.6-1041.0 -471.7 39.40 49-21 -5,505 -1.944 O.fr000 
6 619-7 856.5 599.0 520.8 158.9 673.8 1297.1 1258.7 1286.2 788.6-1138.2 -584.9 38.85 46.93 -8.088 -4.937 0.7000 
7 607.5 826-0 507.0 487.2 156.4 679.4 1375-6 1335.5 1353.1 817.3-1219.1 -656.2 38.11 43.41 -9.089 -7.054 0.8500 
8 597.4 812.0 577.3 442.5 153.5 680.9 1400.4 1361.2 1374.0 811.5-1246.9 -680.3 37-45 39-28 -10.035 -7.599 0.9000 
9 588.5 763.6 568.9 363.0 150.9 677.5 1424.1 'i3e6.7 1394.5 796.8-1273-2 -709-3 36.87 32.04 -9,941 -7.861 0.9500 
KCl/AI UCl/Al TQ2/T01 P02/P01 EFF-AD EFF-P 
LBI*I/SEC KG/SEC ROTOR ROTOR 
S@T Slf.l Y X 
38.3% 187.29 1,2057 1.0141 90.15 90.93 
AIRFOIL AERODYNAMIC sunmuy PRINT 
100 PERCENT DESlGN SPEED (STATOR PERFilREMliCE) RUI4 NO 104 SPEED CODE 10 POINT 00  1 
SL V - 1  V-2 VM-1 VM-2 VO-1 VO-2 RHOVM-1 RIIOVM-2 EPSI-1 EPSI-2 
M/SEC HISEC M/SEC H/SEC M/SEC N/SEC KG/M2 SEC KG/!%? SEC RADIAN RADlAli 
1 315.3 235.1 225.1 225.2 220.9 67.6 279.98 318.64 0.1360 0.1477 
2 312.1 235.3 222.9 223.6 218.4 73.2 279-36 318.59 0.5234 0.1311 
3 308.5 237.7 221.6 225.1 214.7 76.6 279.61 323.12 0.1105 0.1152 




















































210.8 102.3 248.45 296.46 -0.0650 -0.0700 
212.0 59.3 232.50 208.21 -0.0774 -0.0839 
211.7 91.3 203.77 268.19 -0.0915 -0.0998 
ItICS IIlCM OEV TURN 0-FA!: OkEGA-B LOSS-P 
DEGREE DEGREE DEGREE DEGREE TCThL TOTAL 
-5.86 -3.19 24.80 27-68 0.4215 0.1162 0.0399 
-4.31 -1.33 23.98 26.22 0.40913 0.0991 0.0345 
-3.95 -0.67 22.94 25.23 0.3903 0,0674 0.0239 
-4.54 -0.43 20.97 22.90 0.369;2 0.0433 0.0161 
-6.79 -1.75 19.41 20.99 0.3577 0.0446 0.0174 
-11.57 -5.75 17.74 20.76 0.35916 0.0627 0.0258 
-16.71 -10.45 19.00 22.29 0.3744 0.0880 0.0376 
-17.87 -11.49 19.61 24.45 0.3913 0.6921 0.0400 
-17.43 -10.95 20.15 28.39 0.4343 0.1024 0.0453 
VO-1 VO-2 RHOW-1 RHOVH-2 PCT TE EPSI-1 
FT/SEC FT/SEC LBM/FTZSEC LBMIFTZSEC SPAll DEGREE 
724.6 221.7 57.34 65.26 0.0550 7.795 
716.5 240.2 57.22 65.25 0.1083 7.069 
704.3 251.5 57.27 66.18 0.1610 6.329 
685.0 277.5 57.68 66.57 0.3151 4.057 
683.9 316.0 56.28 64.99 0.5165 1.121 
630.8 331.6 54.13 62.85 0.7145 -1.689 
691.8 335.8 50.88 60.72 0.8603 -3.724 
695.6 325.7 47.62 59.03 0,9080 -4.435 
694.7 299.6 41.73 54.93 O.CI548 -5.244 
TO/TO P02/P01 W/PO EFF-A0 EFF-P 
STAGE STAGE STAGE STAGE 
x X 












TO/TO XEFF-A IEFF-P 
STAGE TOT-STG TOT-STG 
1.2014 87.60 88.55 
1.1989 86.48 87.49 
1.1969 88.44 89.31 
1.1954 90.77 91-48 
1.1997 89.84 90.63 
1.2059 86-92 87.94 
1.2213 80.79 82.27 
1.2276 77.75 79.45 
1,2321 72.61 74-61 
AlRFOIL AERODYNAMIC SUPHARY PRIlT 













































SL 6-1 6-2 8'-1 Em-2 H-1 H-2 Ma-1 M'-2 INCS INCH iDEV TURN D FAC OKGA-8 LOSS-P P02/ SFF-A S F - P  
DEGREE DEGREE DEGREE DEGREE DEGREE OEGREE OEmGREE EGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 7.1 49.6 56.58 15.60 0.5062 0.8599 0,9136 0.5785 -0.64 5.64 13.07 40.99 0.5458 0.0571 0,0166 1.8631 %-01 36-34 
2 8.1 49.9 55.79 19.12 0.5376 0.8415 0.9473 0.5736 0.41 6.54 11.67 36.67 0.5601 0.0886 0.0259 1.8207 93.33 93.86 
3 8.8 49.8 56.16 22-70 0.5478 0.8250 0.9722 0.5776 1.40 7.38 11.88 33.46 0.5613 0.0890 0,0258 1.- 92.97 93-53 
4 10.9 49.7 57.88 30.95 0.5604 0.7959 1.0346 0.5997 3.03 8.71 10.90 26.93 0.5558 0.0715 0.0203 1.8110 93,74 94.24 
5 13.6 51.5 60.32 39.50 0.5642 0.7693 1.1072 0.6204 3.36 8.24 8.34 20.83 0.5609 0.0782 0.0213 1.8353 92-60 93.20 
6 15.4 53.5 62.87 47.51 0.5581 0.7403 1.1795 0.6510 3.56 7.81 6.45 15.37 0.5584 0.1Oil 0.0254 1.8543 89.86 90.69 
7 15.4 5'6.9 64.93 54.03 0.5460 0.7102 1.2404 0.6598 3-48 6.98 6.48 10.89 0.5748 0.1612 0.0365 1.8613 83.63 84.98 
8 15.4 59.5 65.79 57.720.53620.68781.25870.6540 3.49 6.73 8.30 8.07 0.5861 0.1900 0.03% 1.8502 80.68 82.26 
9 15.4 62.5 66.54 61.99 0.5276 0.6618 1.2767 0.6509 3.07 6.05 10.95 4.55 0.5937 0.2172 0.0403 1.8321 77.85 79.64 
SL V-1 V-2 VI4-1 VH-2 VO-1 VO-2 U-1 U-2 V'-1 V'-2 YO'-1 V0'-2 RHOVH-1 RHOUH-2 EPSI-1 EPSI-2PCTTE 
FTISEC FTISEC FT/SEC FTISEC FT/SEC FT/SEC FTISEC FTISEC FTISEC FTISEC FT/SEC FT/SEC LBM/FT2SEC LBK/FTESEC EGREE DEGREE Sf'Ati 
1 551.3 982.7 547.1 636.8 68.1 748.4 899.2 926.0 995.0 661.1 -831.1 -177.5 35.69 51-67 2.142 5,201 0.0500 
2 583.7 963.3 577.8 620.4 82.8 736.8 933.7 951.61028.5 656.6-850.9-214.8 37.83 50.94 '-013 4.324 0,1000 
3 594.2 945.8 587.1 611.0 91.3 722.0 967.2 977.2 1054.5 662.1 -876.0 -255.2 38.43 50.70 0.039 3.524 0,1499 
4 607.0 915.9 596.0 591.9 114.9 699.0 1063.9 1054.0 1120.7 690.2 -949.1 -355.0 38.92 52-52 -2.595 1.210 0.3000 
5 610.9 891.2 593.9 553.8 143.2 698.3 1184.7 1156.5 1198-9 718.8-1041.5 -458.2 38.74 48.56 -5.711 -1,879 0.5M30 
6 604.7 864.6 583.2 512.0 160.1 696.8 1297.2 1258.9 1277.9 760.3-1137.1 -562.1 38.12 45.81 -8.352 -4.985 0,7000 
7 592.3 838.7 571.1 456.0 157.3 703.9 1375.7 1335.7 1345.6 779.2-1218.4 -631.8 37.38 40.94 -9.820 -7.0940.8500 
8 582.3 816.4 561.4 413.3 154.4 704.1 1400.6 1361.3 1366.8 776.4-1246.2 -657.2 36.71 37.02 -10.014 -7,573 0.9000 
9 573.4 789.5 553.0 363.5 151.7 700.8 1424.3 1386.9 1387.5 776.4-1272.6 -686.1 36.13 32-59 -9.789 -7.809 0.9500 
UCl/Al UCl/Al T02lT01 W2/P01 EFF-AD EFF-P 
LBM/SEC KG/SEC ROTOR ROTDR 
SWT SQM 5 Z. 
37.70 103.98 1.2109 1.8360 89.84 90.66 
AIRFOIL AERODYNAMIC SUHW\RY PRINT 
100 PERCENT DESIGN SPEED (STATCR PERFCRMNCE) RW NO 104 SPEED CODE 10  POIN NO 2 
M-2 RHOVH-1 RHOVH-2 EPSI-1 EPSI-2 
MISEC KGIH2 SEC KGIH2 SEC RADIAN RADIAN 
54.1 276.86 305.09 0.1375 0,1483 
59.0 275.30 304.23 0.1262 0.1325 
61.5 275.45 308.86 0.1146 0.1173 
67.4 277.41 312.85 0.0782 0.0757 
80.9 271.10 310.67 0.G295 0.0256 
85.9 259.66 306.50 -0.0204 -0.0244 
85.4 238.95 299.38 -0.0601 -0.0657 
SL B-1 8-2 M-1 M-2 INCS INCM DEV WIN D-FAC OEEGA-B 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL 
1 45.1 14.8 0.9006 0.5882 -5.12 -2.45 22.89 30.33 Ci.%44 0.1030 
2 45.1 16.1 0.8888 0.5878 -3.49 -0-51 22.03 29.00 0.4951 0.0880 
3 44.8 16.6 0.8778 0.5953 -3.10 0.17 20.83 28.19 0.4788 0.05% 
4 44.6 18.1 0.8603 0.6011 -3.53 0.58 18.42 26.47 0.4625 0.0403 
5 46.3 21.8 0.8409 0.6047 -5.50 -0.46 17.21 24.48 0.4476 0.0374 
6 48.4 23.3 0.8142 0.5990 -9.83 -4.01 15.23 25.01 0.4491 0.0445 
7 51.4 23.5 0.7847 0.5862 -14.37 -8.11 15.79 27.85 0.4653 0.0519 
8 53.3 22.5 0.7631 0.5686 -15.55 -9.17 15-61 30.77 0.4897 0.0556 
9 55.5 20.6 0.7377 0.5304 -16.32 -9.85 14.67 34.97 0.54716 0.0897 
SL V-1  V-2 VM-1 VM-2 YO-1 YO-2 WIOVM-1 RHOVM-2 PCTTE 
FT/SEC FTISEC FTISEC FTISEC FTISEC FTISEC LBMIFTZSEC LBH/FT2SEC SPAN 
1 1022.8 696.2 720.9 673.2 725.6 177.6 56.70 62.49 0.0550 
2 1010.2 695.1 711.6 667.6 717.0 193.5 56.38 62.31 0.1083 
3 998.5 702.8 707.0 673.1 705.1 201.8 56.42 63.26 0.1610 
4 900.8 709.0 697.6 673.6 689.5 221.2 56.82 64.07 0.3151. 
5 964.4 715.0 666.5 663.8 697.0 265.5 55.52 63.63 0.5165 
6 941.2 711.5 625.5 653.2 703.3 281.9 53.18 ' 62.77 0.7145 
7 917.4 702.1 572.6 643.8 716.7 280.2 48.94 61.32 0.8603 
8 892.0 681.0 535.8 631.8 719.3 262.1 45.72 59.78 0.9080 
9 871.7 641.9 493.2 601.1 718.7 225.3 42.01 56.32 0.95l8 
NCOlR WCORR WCORR T O ~ O  ~ 0 2 ~ 0 1  ~ 0 1 ~ 0  EFF-AD 
INLET ItILET INLET STAGE STAGE STAGE 
RPH LBWSEC KGISEC X 





















































mno IEFF-A LEE-P 
STAGE TOT-STG TOI-STG 
1.2024 88.68 89.55 
1.1999 87.25 88.21 
1.1979 88.93 89.77 
1.1972 91.09 91.78 

AIRFOIL AEROOYNfWIC SUPIHRRY PRINT 
100 PERCENT DESIGN SPEED (STATOR PERFORWNCE) RIM NO 104 SPEED COM 10 POINT NO 3 
SL V-1 V-2 VM-1 W-2 M-1 W-2 RHOVH-1 AHOW-2 EPSI-1 EPSI-2 
H/SEC H/SEC H/SEC M/SEC M/SEC H/SEC KG/M2 SEC KG/= SEC RADIAN RADIAN 
1 310.9 198.6 217.0 191.8 222.6 51.5 274.98 292.81 0,1389 0.1494 
2 307.3 197.6 215.1 189.8 219.5 55.0 274.70 291.27 0.1292 0.1347 
3 303.9 199.7 213.3 191.7 216.5 56.1 274.20 295.77 0.1193 0.1207 
4 299.8 202.2 203.6 191.9 214.3 63.8 275.21 299.33 0.0877 O.OIZ27 
5 296.0 207.0 197.0 191.6 221.0 78.3 264.24 300.98 0.0421 0.0354 
G 289.4 208.8 182.3 191.4 224.9 83.4 248.95 301.42 -O.CO%-0.0151 
7 282.3 207.5 163.7 190.4 230.0 82-6 224.74 297.04 -Q.0545-0.0601 
8 277.2 202.4 153.7 186.8 230.6 78.1 211.05 289.52 -0.0713-0.0778 
9 270.9 191.4 142.1 178.4 230.7 69.3 195.08 273-97 -0.0892-0.0972 
SL B-1 8-2 M-1 M-2 INCS INCH OEV TURN 0-FAC OMEGA-8 LOSS-P F02/ PO/PO TOIT0 IEFF-A IEFF-P 
DEGREE DEGREE DEGREE OEGREE DEGREE DEGREE TOTAL TOTAL P01 STAGE STAGE TOT-STG TOT-STG 
1 45.6 15.0 0.8970 0.5476 -4.57 -1.90 23.15 30.62 0.5518 0.0988 0.0342 0.9598 1,7916 1,2043 88.31 89.59 
SL V - i  V-2 VH-1 W-2 W-1 M-2 RHOW-1 RHOVII-2 f'CTTE EPSI-1 EP45-2 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBN/FT2SEC LEM/FTZSEC SPM MGREE DEGREE 
1 1020.1 651.5 712.0 629.2 730.4 169.1 56.32 59.97 0.0550 7.958 8-558 
2 1008.2 648.4 
3 997.1 655.3 
4 983.6 663.5 
5 971.3 679.0 
6 949.6 685.1 
7 926.1 680.9 
8 909.4 664.2 











629.6 703.1 209.3 56-37 61.30 0.3151 5.027 4.739 
628.6 725.0 256.8 54.12 61.64 0.5165 2.411 2.026 
628.1 737.7 273.7 50.99 61.73 0.7145 -0.551 -0.868 
624.7 754.5 270.9 46.03 60.84 0.8603 -3.123 -3.442 
612.8 756.8 256.2 43.23 59.30 (1-9080 -4-085 -4.455 
585.3 756.9 227.4 39.95 56.11 0.9548 -5,109 -5.568 
YCORR TO/TO P32/PO1 m/PO EFF-AD EFF-P 
INLET INLET INLET 
RPM LBM/SEC KSISEC 
12189.50 95.11 43.13 
SII\GE STAGE STAGE STPSE 
X X 
1.2192 0.9795 1.82f6 85.20 86.39 
AIRFOIL AEROOYNMIC S M R Y  PRINT 
100 PERCENT DESIGN SPEED (ROTOR PERFQRMNCE) RUN NO 104 PEED CODE 10 POINT NO 6 
SL V-1 V-2 w-1 w-2 VO-1 VO-2 U-1 U-2 V1-1 V1-2 VO1-1 YO1-2 RIIOVH-1 RMVH-2 EPSI-1 €PSI-2 
H/SEC H/SEC M/SEC H/SEC W/SEC H/SEC M/SEC H/SEC H/SEC CI/SEC H,/SEC NISEC KGIH2 SEC KG/H2 SEC RADIAN RADIAN 
1 160.2 301.0 158.5 194.6 23.6 229.7 274.1 282.3 296.4 201.5 -2W-5 -52.6 168.36 251.19 0.0361 0.0910 
2 169.6 295.5 167-3 190.3 27.8 226.0 284.6 290.1 306.5 200.8 -256-8 -64.0 178.35 248.73 0.0156 0.0760 
3 172.1 290.5 169.4 186.4 30.4 222.7 294.8 297.9 314.1 201.3 -2154.5 -75.1 180.48 246.12 -0.0027 0.0622 
4 175.3 283.3 171.0 178.8 38.3 219.8 324.3 321.3 333.3 205.6 -2U6.0 -101.5 181.96 242.69 -0.0524 0.0219 
5 175.6 279.6 168.7 164.2 48.7 226.3 361.1 352.5 355.0 207.1 -312..i -126.2 179.54 229.10 -0.1117 -0.0340 
6 172.8 271.8 164.6 146-5 5Z.6 229.0 395.4 383.7 380.3 213.1 -312.8 -154.8 175.81 208.28 -0.1618 -0.0924 
7 168.4 262.7 160-3 122.8 51.5 232.2 419.4 407.2 401.2 213.8 -3157.8 -175.0 171.54 175.17 -0.1852 -0.1291 
8 165.0 257.2 157.1 110.6 50.5 232.3 426.9 115.0 407.9 213.6 -376.5 -182.7 168.00 157.67 -0.1854 -0.1358 
9 162.1 251.1 154.3 98.0 49.5 231.2 434.2 422.8 414.5 215.1 -384.7 -191.5 164.94 139.79 -0.1768 -0.1381 
SL 8-1 8-2 8'-1 8'-2 H-1 2 HI-1 HI-2 INCS INCH DEV TURN OFAC OEM-B LOSS-P P02j BFF-AIEFF-P 
OEGREE DEGREE DEGREE DEGREE DEGREE OEGREE DEMEE OEGREE TOTAL TOTAL W l  TOiN. TMAL 
1 8.5 49.8 57.61 15.14 0.4816 0.8655 0.8908 0.5795 0.39 6.67 12-61 42-48 0.5340 0.0719 0.0209 1.8464 95.10 95.51 
2 9.4 49.9 56.88 18.62 0.5112 0.8483 0.9238 0.5764 1.M 7.63 1'1.17 38.26 0.5470 0.0%1 0,0280 1.8108 92-96 93-52 
3 10.2 50.1 57.35 21.98 0.5191 0.8322 0.9473 0.5759 2.59 8.57 l:L,l6 35-37 0,5541 0.0987 0,0288 1.8002 92.42 93.02 
4 12.6 50.9 59.:4 29.580.52920.83811.00620.5865 4.29 9-97 13-54 29.56 0.5625 0.0853 0.0246 1.8164 92.82 93.39 
5 16.1 53.9 61.68 37.45 0.5302 0.3912 1.0720 0.5859 4.71 9.60 6.29 24-23 0.5WS 0.1000 0.0280 1.8646 91.07 91.82 
6 17.8 57.2 64.42 46.42 0.5215 0.7606 1.1473 0.5964 5-11 9-36 5-36 18.01 0.6100 0.1472 0.0378 1.8887 86.18 87.35 
7 17.9 62.0 66.54 54-81 0.5073 0.7255 1.2089 0.5905 5.10 8.60 7.26 11-71 0.6385 0.2170 0.0483 1.8943 79.47 81-21 
8 17.9 64.4 67.43 58.71 0.4966 0.707;) 1.2278 0.5870 5.13 8.37 '9.29 8.72 0,6475 0.2416 0.0490 1.8907 77-18 79.11 
9 17.8 67.0 68.19 62.82 0.4874 0.6872 1.2465 0.5886 4.71 7.70 11.79 5.37 0.6510 0.2629 0.0454 1.8823 35.18 77.27 
SL V - 1  V-2 VU-1 W-2 VO-1 W-2 U-1 U-2 V1-1 V1-2 HD1-1 VO'-2 RJiOVH-1 RHOVH-2 €PSI-1 EPSI-2PCTE 
FTISEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTjSEC FTjSEC FT/SEC FT/SEC FT/SEC FTISEC LBHIFT2SEC LBHjFT2SEC EGREE DSREE SPA# 
1 525.8 387.7 520.0 638.4 77.6 753.6 899.3 926.1 972.5 661.3 -821.8 -172.5 34.48 51.45 2.087 5.216 O.OWJ 
2 556.5 569.5 549.0 624.4 91.2 741.6 933.8 951.7 1005.7 658.8 -842.6 -210.1 36.53 50.94 0.892 4.353 0.1000 
3 564.6 953.0 555.8 611.7 99.7 730.8 967.4 977.3 1030.4 659.5 -867.7 -246.6 36.96 50.41 -0.153 3,565 0.1499 
4 575.1 929.6 561.2 586.7 125.6 721.0 1064.1 1054.2 1093.5 674.6 -938.5 -333.1 37.27 49.70 -3.002 1-253 0.3000 
5 576.1 917.4 553.5 538.6 159.9 742.6 1164.9 1156.6 1164.8 679.3-1024.9 -414-0 36-77 46.92 -6,401. -1.946 0.5000 
6 567.1 831.8 540.2 480.7 172.7 751.2 1297.4 1259.1 1247.7 699.3-1124.7 -507.9 36.01 42-66 -9.270 -5.2% 0.7000 
7 552.4 861-8 525.9 403.0 169.1 761.8 1375.9 1335.9 1316.5 701.4-1206.9 -574.1 35.13 35.M -10.610 -7.397 0.8500 
8 541.4 844.0 515.4 362.8 165.5 762.1 1400.8 $361.5 l338.5 700.3-1235.2 -599.5 34-41 32.29 -10.625 -7.779 0.4000 
9 531.8 824.0 506.4 321.5 162.3 758.7 1424.5 1387-1 1360.0 705-8-1262.2 -628.4 33.78 28.63 -10.132 -7.910 0.95M3 
Kl /AL UCl/Al T02/T01 POZ/Wl EFF-A0 EFF-P 
LBM/SEC KGISEC ROTOR ROTOR 
SPFT spl I L 
35.79 174.63 1.21% 1.8554 87.90 88.89 
AIRFOIL MRODYNMIC SU4mRY PRINT 
100 PERCENT DESIGN SPEED (STATOR PEffORWNCE) RUN NO 104 SPEED COO€ i0 POINT MI 6 
SL V-1  V-2 VH-1 VM-2 M-1 VO-2 RHOVM-1 RHOVM-2 EPSI-1 EPSI-2 
H/SEC M/SEC M/SEC HISEC M/SEC H/SEC KG/W SEC KG/m SEC RP.DIAN RqDIAN 
1 310.0 192.6 215.7 186.2 222.7 49-3 272.22 285.52 0.1396 0.1499 
2 306.4 191.1 213.3 184.1 219.9 51.3 271.37 283.48 0,1307 0.1357 
3 302.9 192.6 210.9 185.2 217.4 52.8 270.09 286.63 0.1214 0.1223 
4 299.0 195.3 206.5 185.4 216.2 61.4 269.88 289.71 0.0918 0.0856 
5 297.8 201.3 194.7 186.2 225.3 76.4 260.41 292.85- 0.0481 0.0359 
6 291.5 205.8 178.6 187.5 230.4 84.9 243.19 295.84 -0.00284.VJ93 
7 283.4 205.1 156.9 186.5 236.0 85.5 214.51 291.39 -0.0494 4.0550 
8 278.5 20C.8 146.1 183.4 237.1 81.6 199.81 284.82 -0.0674 -0.0737 
9 272.6 191.0 134.5 176.8 237.1 72.2 183.95 272-12 -0.0870-0.0948 
SL 8-1 8-2 H-1 M-2 INCS INCH DEV TURN D-FhC 0 E G - 0  LOSS-P W2/ PO/PO 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL W l  STAGE 
1 45.8 14.8 0.8954 0.5310 -4.39 -1-73 22.93 31.01 0.57241 0.0964 0.0334 0.9609 1.7744 
2 45.8 15.5 0.8843 0.5271 -2.83 0.16 21.44 30.25 0.5717 0.0912 0.0322 0.9636 1.7455 
3 45-8 15.9 0.8731 0.5317 -2.14 1.14 20.05 29.93 C.561fi 0.06% 0.0250 0.9727 1.7508 
4 46.3 18.3 0.8594 0.5392 -1.85 2.27 18.59 27.98 0.5465 0.0503 0.0227 0.9769 1.7712 
5 49.2 22.3 0.8501 0.5538 -2.60 2.45 17.73 26.87 0.5328 0.0673 0.0266 0.9746 1.8123 
6 52.2 24-3 0.8233 0.5634 -5.98 -0.16 16.23 27.86 0.5200 0.0514 0.0214 0.9814 1.8510 
7 56.4 24.6 0.7898 0.5563 -9-38 -3.11 16.88 31-75 0.5323 0.0423 0.0184 0.9856 1.8667 
8 58.3 24.0 0.7721 0.5421 -10.53 -4.15 17.05 34.34 0.5543 0.0492 0.0218 0.9838 1.8628 
9 60.4 22.2 0.7522 0.5128 -11.43 -4.96 16.33 38.20 0.6025 0.0746 0.0340 0.9765 1.83% 
SL V-1 V-2 VH-1 -VH-2 W-1 VO-2 RH3VH-1 RHOVH-2 PCT TE EPSI-1 EPSI-2 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBWFT2SEC LBWROSEC SPAN DEGREE DEGREE 
11017.2 632.0 707.8 611.0 730.5 161.7 55.75 58.48 0.0550 8.000 8.589 
2 1005.2 627.0 699.9 604.0 721.5 168.3 55.58 58.06 0.1083 7.486 7.776 
3 993.8 631.8 692-1 607.7 713.2 173.1 55.32 58.70 0,1610 6.956 7.006 
4 981-1 640.8 677.6 603.2 709.5 201.6 55.27 59-34 0,3151 5.262 4-905 
5 977-2 660.5 638.9 611.1 739.4 250.7 53.33 59.98 0.5165 2.758 2.288 
6 956.5 675.4 586.0 615.3 755.9 278.4 49.81 60.59 0.7145 -0,162 -0,533 
7 929.8 673.1 514.7 611.8 774.3 2e0.5 43.93 59.68 0.8603 -2.828 -3.151 
8 913.7 658.8 479.5 601.9 777.8 2b7.9 40.92 58.33 0.9080 -3.863 -4,223 
9 894.4 626.7 441.3 580.2 778.0 237.0 37.67 55.73 0.9548 4.987 -5.434 
NCORR UCORR UCORR TO/TO ~ 2 1 ~ 0 1  PO/W EFF-AD EFF-P 
INLET INLET INLET STAGE STAGE STAGE STAGE 
RPH LBH/SEC KG/SEC % Z 
12190.30 92.82 42.09 1.2196 0.9765 1.8119 84.22 85-40 
AIRFOIL XRODYNfiUIC SUWRY PRINT 
100 PERCENT DESIGN SPEED (ROTOR PERFORMNCE) RUN NO 104 SPEEO COM 10 POIKT NO 9 
SL V-2 V-2 W-1 W-2 VO-1 VO-2 U-1 U-2 V'-1 V9-2 V0'-1 VOa-2 RHOVH-1 RIKWti-2 EPSI-1 EPSI-2 
H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC M/SEC n/SEC n/SEC H/SEC H/SEC KG/@ SEC KWH2 SEC RUIIAII RMIAN 
1169 .3  301.4 166.2 196.4 26.9 228.6 274.2 282.3 298.0 2.93.6-247.3 -53.8 174.03 251.02 0.0377 0.0912 
2 177.9 295-5 175.2 192-4 30.9 224.3 284.7 290.1 309'4 203.3 -253.8 -65.8 184.14 248.33 0.0182 0.0762 
3 180.5 289.8 177.3 187.0 33.7 221.4 294.9 297-9 315-7 202.1 -261.2 -76-5 186.29 244.23 0.0013 0,0625 
4 183.9 280.5 179.4 183.0 40.5 212.6 324.4 321.4 335.8 212-8 -283.9 -108.7 188.01 246.32 -0.0445 0.0227 
5 184-9 273.6 178.2 170.3 49.5 214.1 361.2 352.6 359.0 219.5 -311-7 -138.5 186.66 235.55 -0.1006 -0.0317 
6 182.7 265.9 173.9 155.0 56.0 216.1 395.5 383.8 381.5 228.4 -339.5 -167.8 lE2.59 218.77 -0.1474 -0.0867 
7 178.6 258.1 170.0 137.4 54.9 218.5 419.5 407.2 402.3 233.5 -364.6 -188.8 178.87 194.74 -0.1727 -0.1239 
8 175.5 251.6 167.1 124.7 53.9 218.5 427.0 415.1 408.9 232.8 -373.2 -196.5 175-67 176-38 -0.1759 -0.1322 
9 172.7 243-5 164-4 109.5 52-9 217.5 434.3 422.9 415.3 232.7 -381-4 -205.4 172.80 154-69 -0.1716 -0.1363 
SL B-1 8-2 B*-1 8'-2 n-1 m-2 nt-i 2 INCS 1lur.n DEV TURN D FAC o w a - 8  LOSS-P POZ/ ZEFF-AIEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOTN TOTN 
1 9-2 49.4 56.04 15.32 0.5072 0.8682 0.8977 0.5866 -1.18 5.09 12.80 40.71 0.5249 0,0640 0.0186 1.8307 95.54 95-90 
2 10.0 49.4 55.35 18.92 0.5376 0.8501 0.9318 0.5849 -0.03 6.09 11.47 36.42 0.5365 0.0903 0.0263 1.7907 9 1 2 f  $2.74 
3 10.8 49.9 55.82 22-28 0.5459 0.8319 0.9549 0.5800 1.06 7.04 Z.46 33-54 0,5481 a=fM3 S.332 5,7757 92.10 92.71 
4 12.7 49.3 57-73 30.72 0.5567 0.8027 1.G169 0.6090 2.88 8.55 10.67 22-02 0,5350 0.0679 0.0193 1.7817 94.M 94.50 
5 15.5 51.4 60.27 39-01 0,5601 0.7776 1.0874 0.6240 3.30 8.19 2-86 21.26 0.5472 0.0763 0.0209 1.8078 92.75 93-33 
6 17-9 54.2 62.91 47.10 0.5529 0.7493 1.1545 0.6437 3-60 7-04 6.05 15.81 0.5544 0,1025 0.0260 1.8291 89.35 90.57 
7 17.9 57.7 65.05 53.80 0.5399 0.7193 1.2159 0.6506 3.60 7.11 16.24 11.25 0.5736 0,1648 0,0376 1.8377 B.33 84.68 
8 17.9 60.2 65.93 57.48 0.5300 0.6975 1.2346 0.6452 3.63 6.87 8.07 8.44 0,5849 0.1937 0.0106 1.8278 80.39 81.97 












EPSI-2 PCT TE 
DEGREE SPAN 
5.226 0.0500 








T02/T01 P02/P01 EFF-A0 EFF-P 
ROTOR ROTCR 
I. x 
1-2055 1.8088 89.74 90.56 
AIRFOIL AEROOYHAHIC W i R Y  PRINT 
100 PERCENT DESIGN SPEED (STATOR PERFORWINCE: RUN NO 104 SPEEO CODE 10 POINT NO 9 
SL V-1  V-2 VH-1 VH-2 W-1 VO-2 RiiOVn-1 RHOVH-2 E?SI-1 EPSI-2 
H/SEC M/SEC N/SEC WSEC WSEC W/SEC KG/W SEC KG/W SEC WADIAM RADIAN 
1 313.2 212.2 221.4 204.8 221.6 55.4 274-45 300.96 0.1378 0.1485 
2 309-4 211-1 219.3 202.6 218.3 59.3 274.07 299.34 0,1269 0.1330 
3 305.6 212.9 215.9 203.9 216.2 61.3 271.26 102.81 0.1157 0.1181 





























SL v-1 v-2 
FTiSSC FT/SEC 
1 1027.7 696.2 
2 1015.2 692.6 
3 1002.5 698.4 
4 984.2 705.1 
5 969.8 713.9 
5 948.0 712.2 
7 924.9 704-0 
8 905.4 686.4 







































INLET INLET INLET. 























86.5 233.68 296.71 -0.0584 -0.0643 
8?.8 218.63 289.09 -0.073'1 -0.0805 
70.4 200.64 273.04 -0.0903 -0.0985 
INCR M V  TURN D-FAC OEGA-B LMS-P P02/ POIPD 
OEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE 
-2.61 23.23 29.83 0.5059 0.1034 0.0358 0.9572 1,7508 
-0.87 22.17 28.50 0.4995 0.0925 0.0325 0,9624 1,7228 
0.30 20.87 28.27 0.4871 0.0645 0,0231 0,9743 1,7301 
0.27 19.27 25.31 0.4642 0.0432 0.0162 0.9833 1,7518 
-0.48 17.21 24.45 0.1531 0.0366 0.0145 0,9862 1,7817 
-3.42 15.46 25.38 0.4562 0.0425 0.0178 0.9847 1,7997 
-7.41 16.05 28.29 0.4723 0.0502 0.0220 0.9828 1.W9 
-8.51 16.09 3 - 9 6  0.4956 0.0556 0.0249 0.9817 1,7977 
-9.16 15-09 35.24 0.5523 0.0873 0.0901 0.9729 1,7627 
M-2 RIIOYW-1 RliOVH-2 PCT TE EPSI-1 EPSX-2 
FT/SEC LBWFTZSECLBWFT2SEC SPAN DEGREE DEGREE 
181.7 56.21 51.64 0.0550 7.893 8.511 
194.4 56.13 61.31 0.1083 7,272 7.620 
201.1 55.56 62.02 0.1610 6.628 6.764 
229.9 56.44 62-70 0.3151 4.613 4,425 
265.1 55.00 62.88 0.5165 1.925 1.625 
284.8 52.13 62.13 0.7145 -0.979 -8.258 
284.0 47.86 60.77 0.8603 -3.347 -3.682 
268.3 44.78 59.21 0.9080 -4.222 -4.611 
231-0 41.09 55.92 0.9M8 -5.171 -5.643 
TOAO P921POi PURO EFF-PUJ Eff-P 
STAGE MGE STAGE STAGE 
% 1[ 
mno SFF-A sm-P 
STAGE TOT-ST6 TOT-STG 
1.1972 87-91 88.88 
1.1942 86.54 87-53 
1,1934 87-61 88.53 
1,1907 91.05 91-32 
1,1982 90.49 91-23 
1.2083 87-72 88.69 
1,2260 81-13 82-90 
1.2325 78.42 80.11 
1,2378 73.88 75.86 
AIRFOIL AERODYNAUIC SUWRI! PRINT 
100 PERCENT DESIGN 5PEED (ROTOR PERFCRWlCE) RW NO 104 P E E 0  a)DE LO POINT NO 10 
SL V-1 V-2 W-1 W-2 W-1 - 2  U-1 U-2 V'-1 V ' 9  Me-1 M* -2  RHW-L RIKW4-2 EPSI-1 EPSI-2 
H/SEC M/SEC H/SEC H6EC H/SEC M/SEC H/SEC ti/SEC MISEC M/SEC H/SEC H/SEC KWH2 SEC KGN2 SEC WKJIAN RADIAN 
1 154.1 300.5 157.1 192.1 24.7, 231.1 274.1 ?82.2 292.1 196.8 -249.4 -51.1 163.42 247-37 0.0357 0.0911 ' 
2 162.9 294.9 160.5 188.6 27.8 226.7 284.6 290.0 302.8 199.0 -256-7 -63.3 173.04 245.91 0,0141 0.0762 
3 165.3 29 .2  162.5 184.8 30.3 223.7 2%-8 297.8 310.4 199.1 -264.5 -74.1 175.04 243.31 -0.0050 0.0626 
1 168.3 285.0 164.1 177.9 37.5 222-6 324.3 321-3 330.4 203.5 -286.8 -98.7 176.54 240.78 -0.0579 0.UZO 
5 168-5 282.3 162.1 163.5 46.1 230.0 361.1 352.5 354.3 2W.3 -315.0 -122.4 174.53 227.04 -0.1229 -0.0365 
6 165.3 275-4 157.5 141.5 50.3 236.2 395.4 383.7 379.4 204.3 -345.1 -147.5 170.29 199.33 -0.1776 -0.0994 
7 160.5 267.1 152.6 114.7 49.6 241.2 419.3 407.1 399.9 201.7 -369.7 - 1 8 - 9  165.42 lt2.18 -0.m -0.1363 
8 157-0 261.7 149.2 100.3 48.9 241.7 426.9 414.9 406.4 200.1 -378.0 -173.2 161.62 141.76 -0.1%9 -0.1413 
F- 353-9 255.9 146.2 86-8 48.2 240.7 434.1 422.7 412.6 201.6 385.9 -182-G 158.23 122.91 -0.1856 -0.1411 
SL a-1 0-2 R e - 1  El1-2 ti-1 M-2 HI-1 Ha-2 INCS INCM MY TWN OFAC OKG4-8 LOSS-P KtZ/ E F F - A S F F - P  
DEQiEE DEQiEE DC[flEE DEGREE EGREE E(;REE DEG7EE OE(;REE TOTAL TOTAL W 1  TOTa TOTAL 
1 9.2 50.3 58.56 14-91 0.4623 0.8fi38 0,8764 0.5712 1.34 7.61 12.38 43.65 0.5374 0.0920 0.0268 1.8346 93.86 94-36 
2 9.3 50.3 57.95 18.58 0,4901 0.8463 0.9108 0.5709 2.57 8.70 11-12 39.37 0.5134 0.3119 0.0327 1.8022 91-94 92-57 
3 10.6 50.5 58.42 21.88 0.4975 0.8310 0.9342 0.5701 3.67 9.65 11.06 36.54 0.5564 0.1134 0.0331 1.7938 91.43 92-10 
4 12.9 51.4 60.25 29.00 0.5071 0.8121 0.9954 0.5798 5.40 11-07 8.96 31.25 0.5695 t1.1019 0.02% 1.8205 91.57 92.25 
5 15.9 54.5 62.85 36.72 0.5077 0.7970 1.0674 0.5769 5.88 10-77 5.57 26.13 O.MH8 0.1274 0.0360 1.8724 88.70 89.72 
6 17.8 59.0 65.60 46-05 0.4977 0.7674 1.1419 0.5695 6.29 10.56 5.00 19-55 0-6126 0.1935 0.0492 l.&966 82.53 84.E 
7 18.1 61.5 67-71 55.24 0.4824 0.7341 1.2021 0.5515 6.27 9.77 7.68 12.47 0.6782 0.2612 0.0575 1.9108 76.07 78.13 
8 18.2 67.4 68-59 59.81 0.47140.71561.22020.5473 6.29 9.53 10.42 8.75 0.68% 0.2864 0.0562 1,9076 73.89 76-12 
9 18.3 70.1 69.33 64.42 0.4617 0.6968 1.2380 0.5390 5.86 8.84 13.39 4.91 0.6926 0.3068 0.0523 1.8998 72.11 74.48 
EL V - I  - 2  W-1 W-2 W-1 H)-2 U-1 U-2 V*-1 V'-2 W'-1 W'-2 RINWH-I RHOYN-2 EI'SI-1 EPSI-2MTCTE 
RISEC JTjSEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC FTISEC FT/SEC R%SEC FTIZEC EBn/FVSEC LBn/FT2SEC ffCREE DEGKEE P A N  
1 5n5.6 906.1 499.0 630.2 81-0 758.4 839.2 926.0 958.4 652.1 -818.2 -167.6 33.47 50.66 2.048 5.219 0,OU)O 
2 534.6 967-7 526.8 618.9 91.4 743.9 933.7 951-6 993.5 652-8 -842.3 -207-7 35.44 50.36 0.810 4.364 0,1001) 
3 542.3 952-1 533.1 606.3 99.6 734.1 907.2 977.2 1018.3 653.2 -867-7 -243.1 35.85 49-83 4.285 3.585 0.1499 
4 552-2 935.0 538.3 583.8 123.0 730.3 1063.9 1054-0 1084.0 667.6 -940-9 -323.7 36.16 49.31 -3.316 1.263 0.3090 
5 552.9 926.1 531.8 536.6 15l.l 754.8 1184.7 1156.5 1162.4 670.3-1033-6 -401.7 35.74 46.50 -7,044 -2.0920.5000 
6 542.5 903.5 516.8 464.2 164.9 775.1 1297.2 1258.5 1244.7 670.5-1132.3 -483.8 34.88 40.83 -10.178 -5.694 0.3300 
7 526.5 876.3 500.7 376.5 162-9 791.3 1375.7 1335.7 1312.2 661.9-1212.9 -544.4 33-08 33.22 -11.471 -7-8)7 0.8500 
8 515.1 B8.6 189.5 329.1 160.4 793.1 140G.6 1361.3 1333.3 656.7-1240.2 -568.3 33.10 29.03 -11.397 -8.091 0.9008 
9 505.0 U39.7 479.5 281.9 158.2 789.9 1424.3 13i6.9 1353.9 661-5-1266-1 -597.0 32.41 25.17 -10.637 -3.W 0.9500 
T02AO1 W2/R31 EFF-AD EFF-P 
RDTUZ RllTCR 
r 1C 
1.2261 1.8603 85.74 86.92 
AIRFOIL AERODYNAMlC SUnHRRV PRINT 
100 PERCENT DESIGN SPEED (STATOR PERFORMINCE) RWI NO 104 SPEED CODE 10 POINT NO 10  
SL 1 V-2 VH-1 VH-2 VD-1 VO-2 RHOVM-1 RIIOVH-2 EPSI-1 EPSI-2 
HISEC H/SEC H/SEC MISEC MISEC M/SEC KGlM2 SEC KG/M2 SEC RADIAN RADIAN 
1 308.0 181.8 211.3 176.4 224.1 44.2 267.04 273.52 0.1406 0.1509 
2 304.2 179.3 209.5 173.1 220.6 46.8 266.92 269.38 0,1330 0.1378 
3 300.8 179.6 207.0 173.4 218.3 47.0 265.52 270.80 0.1253 0.1256 
4 298.6 184.0 203.2 175.5 218.7 55.2 266.04 276.47 0.1004 0.0927 
5 298.4 192.9 191.9 178.5 2?8.5 73.1 256.51 282.78 0.0614 0.0517 
































































T o n 0  SEFF-A XEFF-P 
STAGE TOT-SG TOT-STG 
1.2017 87.23 88.17 
1.1994 85.37 E6.45 
1,1985 85.87 86.92 
1,2020 86.63 87.65 
1.2168 85.05 86.24 
1.2351 82.01 83-49 
1.2595 75.73 77.76 
SL V-1 V-2 V K 1  
FTISEC FT/SEC FT/SEC 
1 1010.4 596.6 693.2 
2 998.0 588.4 687.2 
3 986.9 589.4 679.1 
4 979.7 603.7 666.9 
5 979.1 632.9 629.7 
6 961.1 654.2 565.0 
7 937.3 657.2 483.9 
8 922.3 650.1 444.2 























VO-2 RHOVH-1 RHOVH-2 PCT TE 
FT/SEC LBM/FT2SEC LBWFTZSEC SPAN 
144.9 54.69 56.02 0.0550 
153.7 54.67 55.17 0.1083 
154.3 54.38 55.46 0.1610 
181.2 54.49 56.62 0.3151 
240.0 52.54 57.92 0.5165 
269.0 47.83 59.11 0.7145 
274.9 41.12 58.55 0.8603 
272.3 37.75 57.56 0.9080 
257.6 34.07 55.19 0.9548 
rojm ~ 0 2 1 ~ 0 1  PO/PO EFF-AD 
















AIRFOIL AERODYNAMIC SUmARY PRIM 
100 PERCENT DESIGN SPEED (ROTOR PERFCRWHCE) RIM NO 104 SPEED O)DE 10 POIICT HO 11 
SL V - 1  V-2 W-1 W-2 W-1 W-2 U-1 U-2 Ve -1  V'-7 Wa-1  W'-2 RHOVH-1 RIIOVH-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC MISEC MBEC H/SEC MjSEC M/SEC KGfH2 SEC KGjMZ SEC RADIAN RADIAN 
1 171.5 301.0 169.2 195.8 28.0 228.6 274.0 282.2 2218.6 203.0 -246.0 -53.6 176.m 249.36 0.0385 0.0910 
2 181.3 295.4 178.5 192.9 31.4 223.7 284.5 290.0 309.8 204.0 -253.1 -66.3 186.42 248.79 0.0195 0.0757 
3 183.9 289.6 1Ea.7 188.9 34.3 239.5 291.8 297.8 317.0 209.5 -20 .1  -78.3 188.59 246.17 0.0031 0.0616 
4 T87.6 279.7 103.2 184.0 40.7 210.6 324.2 321.2 337.5 214.7 -283.5 -110.6 1.90.70 246.80 -0.0417 0.0211 
5 188.9 270.5 llJ2.5 172.5 48.7 208.3 361.0 352.4 361.8 224.8-312.3-144-1 189.85 237.70 -0.0956-0,0326 
6 187.0 262.1 159.2 161.7 53.4 206.2 395.3 383.6 386.0 240.1 -341.9 -177.4 186.80 227.44 -0.1427 -0.0863 
7 183.0 254.8 175.3 146.5 52.7 2S3.5 419.3 407.0 406.3 246.8 -366.5 -198.6 182.99 206.59 -0.1717 -0.1244 
8 179.9 247.4 172.3 132.4 51.7 209.0 426.8 414.9 412.7 244.8 475.1 -205.9 179.70 185.98 -0.1774 -0.1337 
9 177.0 235.0 169.5 i09.3 50.8 208.0 434.0 422.7 419.1 240.9 -383.3 -214.7 176.70 152.79 -0.1746 -0.1377 
SL B-1 8-2 B'-1 8'-2 M-1 H-2 Ha-1 H'-2 IHCS INCH DEV TlRN DFAC OEM-B LOSS-P PO21 XEFF-AgEFF-P 
DEGREE DEGREE DEGREE OEGREE DEGREE MGREE OEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 9.4 49.5 55.42 15.31 0.972 0.8675 0.9W5 0.5850 -1.80 4.47 12.79 40.11 0.5268 0.0636 0.0185 1.8253 95.54 95-9O 
2 10.0 49.3 54.77 10.99 0.5484 0.8502 0.9371 0.5870 -0.61 5.52 B1.53 35.78 (3.5353 0.0898 O.Ik'61, 1.7852 33.17 93.71 
3 10.8 49.3 55.23 22.55 0.5570 0.8320 0.9598 0.5525 0.47 6.46 11-73 32.68 0.5396 0.0905 0.0262 1.7697 92.78 93.33 
4 12.5 48.9 57.14 31.00 0.5689 0.0009 1.0232 O.GiJ7 2.29 7.97 110.96 26.141 0.5294 0.0662 0.0188 1-7701 94.09 94-55 
5 14.9 50.3 59.71 39.76 0.5729 0.7698 1.0972 0.6398 2.74 7.63 8.61 19.94 0.5311 0.0704 0.0191 1.7833 93.12 93.64 
6 16.6 51.7 62.36 47.48 0.5667 0.7407 1.1701 0.6785 3.04 7.29 6.42 14.88 0.5222 0.0851 0.0214 1.7980 91.09 91.79 
7 16.8 54.8 64.48 53.44 0.5540 0.7125 1.2298 0.6901 3.04 6.54 5.89 11.04 0.5379 0.1428 0.0328 1,8056 84.85 86.05 
8 16.8 57.5 65.38 57.140.54390.68791.24810.6807 3.08 6.32 7.73 8.24 0.5528 0.1772 0.0375 1.7914 81-20 82.66 
9 16.7 62.2 66.18 62.92 0.5346 0.6492 1.2660 0.5656 2.71 5.70 11.89 3.26 0.5705 0.2200 0.0395 1.7535 76.52 38-28 
SL V - 1  V-2 VM-1 W4-2 M-1 VO-2 U-1 U-2 V'-1 Ve-2 1 2 RHOVM-1 RHOVM-2 EPSI-1 EPSI-2PCTTE 
FTISEC FTISEC FT/SEC FTISEC FT/SEC FTISEC FTISEC FT/SEC FT/SEC FT/SEC TT/SEC FT/SEC LBM/FTZSEC LBM/FT;ISEC EGREE DEGREE SPAN 
1 562.7 987.7 555.2 642.5 91.9 750.1 899.1 925.9 979.7 666.0 4807.2 -175.7 36.05 51.07 2.204 5.2130.0500 
2 594.8 x9.2 585.8 632.9 103.0 7312.0 933.6 951a5 1016.3 669.2 -830.5 -217.4 38.18 50.95 1.118 4.335 0.1000 
3 503.5 950.0 592.9 619.7 112.6 720.1 967.1 977.1 1040.1 670.8-854.5 -257.0 38.63 50.42 13.176 3.530 0.1499 
4 615.6 917.6 601.0 603.6 133.7 691.1 1063.0 1053.9 1107.4 704.3 -930.1 -362.8 39.06 50.55 -2.390 1.207 0.3000 
5 619.8 887.5 598.8 566.1 159.7 683.5 1184.6 1156.3 1186.9 737.6-1024.8 -472.8 38.88 48.68 -5.478 -1-867 0.5000 
6 613.5 859.9 587.9 530.7 175.2 676.6 1297.1 1258.7 1266.6 787.7-1121.9 -562.1 38.26 46.58 -8.175 -4.494 0.7000 
7 600.5 835.9 575.1 4m.6 173.0 684.0 1375.5 1335.5 1333.0 809.6-1202.5 -651.6 37.48 42.31 -9.837 -7.127 0.85N 




T02/f01 PM/POl EFF-AD EFF-P 
ROTOR , ROTOI 
X X 
1.1995 1.7658 90.27 91.03 
AIWOIL AERODYNAHfC W M R Y  PRINT 


























SL 0-2 0-2 H-1 
DEGREE DEGREE 
1 44.6 18.3 0.9143 






























LMS-P W2f POfPO 
TOTAL PO1 STAGE 
0.0406 0.9502 1.7312 
0.0366 0.9564 1.7056 
0.0264 0,%97 1.7155 
0.0168 0.9822 1.7390 
0.0167 0,9839 1.7548 
0.0266 0.9768 1,7561 
0.0354 0.9719 1.7557 
0.0372 0.9721 1 7478 
0.0432 0.9709 1.7052 
TO/TO IEFF-A XEFF-P 
STAGE TOT-STG TOT-STG 
1.1960 86.57 87-56 
W-2 RHOVH-I RHOVH-2 PCT TE 
FTjSEC LBHIFTPSEC LEWFTZSEC SPAN 
244.4 56.31 63.99 0.0550 
258.9 56.50 63.77 0.1083 
268.0 56.29 64.49 0.1610 
233.1 56.93 65.14 0.3151 
322.5 55.67 64.25 0.5165 
339.4 53.77 62.24 0.7145 






















SL V-1 V-2 VH-1 
FT/SEC FTISEC FTISEC 
1 1033.5 776.1 734.3 
4 989.0 784.6 716.4 
5 966.7 780.3 684.5 
6 940.9 765.3 646.9 
7 917.7 751.3 597.8 
8 896.6 735.2 559.9 








WCORR TOIT0 W2/PC1 FQJ'PO EFF-AD 
STAGE STAGE STAGE 
z 





AIRFOIL AERODYNAMIC SUHMRRY PRINT 
100 PERCENT DESIGN SPEED (ROTOR PERFDRMNCE) RUN ID 106 SPEED CODE 10  POINT NO 1 
SL V - 1  V-2 VM-1 VH-2 VO-1 VO-2 U-1 U-2 V'-1 V'-2 V0'-1 VOa-2 RHOVH-1 RHOVH-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC H/SEC H/SEC M/SEC H/SEC M/SEC KG/H2 SEC KG/H2 SEC RADIAN RMIIAN 
1 167.1 299.4 165.7 193.1 21.4 228.8 274.3 282.4 302.3 200.4 -252.8 -53.6 173.20 250.66 0,0375 0,0909 
2 177.0 293.9 175.2 190.0 25.0 224.2 284.8 290.2 313.4 201.1 -259.8 -66.0 183.85 249.66 0.0177 0.0755 
3 180.4 288.5 178.1 186.0 28.1 220.6 295.0 298.0 320.9 201.5 -266.9 -77.5 186.89 246.96 0.0005 0.0616 
4 184.4 278.9 181.0 179.9 35.0 213.2 324.5 321.5 341.5 210.0 -289.5 -108.3 189.49 245.57 -0.0454 0.0215 
5 185.7 271.9 180.7 169.5 42.8 212-6 361.3 352.7 366.3 219.9 -318.6 -140-1 180.91 237.67 -0.1000 -0.0324 
6 183.8 264.7 177.3 157.1 48.2 213.0 395.7 384.0 390.1 232.2 -347.5 -171.0 185.79 224.79 -0.1476 -0.0875 
7 179.8 256.1 173.2 137.6 48.3 216.0 419.6 407.4 409.7 235.8 -371.3 -191.4 181.69 197.48 -0.1739 -0.1248 
I 8 176.6 219.2 170.1 123.9 47.4 216.1 427.2 415.2 416.2 234.5 -379.8 -199.1 178.36 177.36 -0.1770 -0.l330 
9 173.8 241.3 167.5 109.2 46.5 215.2 434.4 423.0 422.5 234.8 -387.9 -207.8 175.38 156.03 -0.1724 -0.1368 
,* i SL E-1 8-2 8'-1 8'-2 H-1 M-2 Ht-1 2 I N S  IIiCM LXEV TUI# OFAC OCEGA-8 LOSS-P W2/ PFF-AgEFF-P DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEWREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 7.4 49.9 56.70 15.53 0.5031 0.8596 0.9103 0.5754 -0.52 5.75 13.01 41.17 0.5478 0.0600 0-0174 1,8622 95.83 96.18 
j, 2 8.1 49.8 55.97 19.18 0.5347 0.8426 0.9466 0.5766 0.59 6.72 11.73 36-79 0.5566 0.0874 0.0254 1.6221 93.44 93.97 
i; 3 9.0 49.9 56.26 22.64 0.5454 0.8257 0.9704 0.5766 1.51 7.49 11.82 33.62 0.5619 0.0909 0.0264 1.8069 92.84 93.41 
4 10.9 49.8 58.00 31.05 0.5583 0.7950 1.0341 0.5985 3.15 8.82 11.00 26.95 0.5570 0~0763  0.0217 1.8083 93.34 93.87 
5 13.3 51.3 60.46 39.47 0.5625 0.7698 1.1096 0.6226 3.49 8.38 8.32 20.99 0.5603 0.0832 0.0227 1,8349 92.12 92.76 
























AIRFOIL PrRODYI4AMIC SUMWRY PRIHT 
100 PERCENT DESIGN SPEED (STATm PERFORWRffCE) RUN NO 106 SPEED CODE 10 POIHT IH3 1 
SL V-1 V-2 VM-1 VH-2 UO-1 VO-2 RHOYM-1 RtiOVM-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC KG/M2 SEC KG/M2 SEC RADIAN RADIAN 
1 311.5 213.0 218.7 204.6 221.8 59.1 275.28 302.73 0.1375 0.1483 
2 308.0 212.2 214.4 203.7 218.2 59.3 275-81 303.06 0.1263 0,1325 
3 304.4 214.0 215.1 205.2 215.4 60.8 274.73 307.19 0.1149 0.1175 
4 298.6 215.8 212.0 204.6 210.3 68.6 276.23 310.12 0.0786 0.0761 
5 294.1 218.5 203.6 203.8 212.2 78.8 271.31 311-23 0.0301 0.0262 
6 287.8 218.0 191.4 200.7 214.9 85-2 2f50.35 307.28 -0.0195-0.0234 
7 279.9 215.3 173.2 197.3 219.8 86.2 236.78 299.50 -0.0597-0.0649 
8 273.5 210.6 161.4 192.6 220.8 85.1 220.15 290.59 -0.0747 -0.0810 
9 266.0 199.0 148.6 181.6 220.6 81.5 202.42 271.38 -0.0909-0.0988 
SL E-1 B-2 M-1 M-2 
OEGREE OEGREE 
1 45.3 16-1 0.8998 0.5904 
2 45.0 16.2 0.8892 0.5887 
3 45.0 16.5 0.8780 0.5945 
4 44.7 18.5 0.8589 0.6003 
SL V - 1  V-2 VM-1 
FT/SEC FT/SEC FT/SEC 
1 1022.1 698.7 717.6 
2 1010.6 GS.1 713.3 
3 998.8 702.1 705.8 
4 979.6 708.1 695.2 
5 964.3 716.8 668.0 
6 914.2 715.2 628.1 
7 918.2 706-4 568.4 
8 897.2 690.9 529.5 
9 872.8 653.0 487.5 
tlCORR UCrjRR 









































































VO-2 RIIOYH-1 RtiOUM-2 PCT TE 
FT/SEC LBM/F?2SEC LBM/FT2SEC SPAN 
193.8 56.38 62.00 10.0550 
194.7 56.49 62.07 0.1083 
199.3 56.27 62.91 0.1610 
225.1 56.57 65.51 0-3151 
258.7 55.57 63.74 0.5165 
279.5 53.32 62.93 0.7145 
282.9 48.49 61.34 0.8603 
279.2 45.09 59.52 0.9080 
267-4 41.46 55.58 0.9548 
TO/TO P02/P01 Po/PO EFF-AD 
STAGE STAGE STAGE 
% 











































TO/TO ZEFF-A XEFF-P 
STAGE TOT-STG TOT-STG 
1.2026 88.13 89.10 
1.1999 86.64 87.65 
1.1982 87.93 88.84 
1.1975 90.04 90.81 
1,2052 89.37 90.21 
1,2152 86-72 87-79 
1.2322 80.88 82-41 
1.2388 78.14 79.89 
2.2441 74.00 76.02 
AIRFOIL AEROOYNAnIC SUHW\RY PRINT 
100 PERCENT DESIGN SPEED (ROTOR PERFORWNCE) RUN NO 106 SPEED CODE 10 POINT NO 2 
SL V-1 V-2 VH-1 VM-2 VD-1 VO-2 U-1 U-2 Va-1 V'-2 MIFS'-1 YO'-2 RHOVH-1 RtlOVH-2 EPSI-1 EPSI-2 
H/SEC H/SEC H/SEC H/SEC H/SEC M/SEC H/SEC H/SEC H/SEC H/SEC H/SEC NSEC KG/HZ SEC KG/M2 SEC RADIAN RADIAN 
1 170.6 300.0 169.2 195.0 21.6 228.0 274.3 282.4 304.1 202.4 -252.7 -54.5 175.83 252.10 0.0381 0.0907 
2 180.5 294.6 178.7 191.9 25.1 223.5 284.8 290.2 315.3 203.2 -259.7 -66.7 186.37 251.20 0.0188 0.0751 
3 183.8 289.1 181.7 188.7 27.9 219.0 295.0 298.0 323.1 204.5 -267.2 -79.0 189.42 249.57 0.0020 0.0607 
4 188.3 278.3 185.1 182.6 34.5 210.1 324.5 321.5 344.0 213.9 -2190.0 -111.4 192.54 248.22 -0.0429 0.0198 
5 189.6 268.5 184.7 170.7 42.8 207.3 361.3 352.7 368.2 224.3 -318.5 -145.4 191.83 238.19 -0.0949 -0.0332 
6 188.0 260.3 182.0 161.3 47.1 204.3 395.7 384.0 393.2 241.5 -348.5 -179.7 i89.40 229.69 -0.13% -0.0852 
7 184.4 253.4 178.5 147.7 46.3 205.9 419.6 407.4 413.8 249.6 -373.3 -201.5 185.91 210.96 -0.1677 -0.1221 
8 181.4 247.3 175-6 135.6 45.5 206.8 427.2 415.2 420.1 248.6 -38l.7 -208.4 182.69 193.08 -0.1736 -0,1318 
9 178.7 235.0 173.0 112.8 44.7 206.2 434.4 423.0 426.4 244.4 -389.7 -216.8 179.85 159.70 -0.1725 -0.1368 
SL 8-1 0-2 8'-1 8'-2 H-1 M-2 HI-1 Ha-2 INCS INCH DEV TWN DFAC OmGA-0 LOSS-P P02/ SFF-AIEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEI*&EE DEGREE TOTAL TOTAL m1 TOTAL TOTAL 
1 7.2 49.5 56.13 15.62 0.5144 0.8618 0.9170 0.5816 -1.09 5.18 13-10 40.50 0.5429 0.0577 0.0168 1.8590 95.95 96-29 
2 8.0 49.4 55.43 19.19 0.5459 0.8452 0.9535 0.5828 0.05 6.18 11.74 36.24 0.5518 0.0860 0.0250 1.8192 93.48 94.W 
3 8.7 49.3 55.77 22.75 0.5566 0.8280 0.9782 0.5858 1.01 6.99 11.93 33.01 0.5539 0.0879 0.0255 1.6028 92.99 93.54 
4 10.6 49.0 57.46 31.39 0.5710 0.7941 1.0432 0.6102 2.61 8.28 1'1.34 26.09 0.5461 0.0748 0.0212 1.7949 93.34 93.86 
5 13.1 50.4 59.90 40.32 0.5751 0.7614 1.1169 0.6359 2.94 7.82 9.17 19.58 0.5453 0.0796 0.0214 1.8055 92.25 92.87 
6 14.5 51.5 62.43 47.92 0.5701 0.7329 1.1923 0.6800 3.11 7.36 6.86 14.51 0.5311 0.0922 0.0230 1.8207 90.40 91.17 
7 14.6 54.2 64.47 53.61 0.5585 0.7064 1.2531 0.6964 3.02 6.53 6.06 10.86 0.5423 0.1456 0.0333 !.8299 84.62 85.57 
8 14.6 56.6 65.33 56.82 0.5488 0.6858 1.2710 0.6894 3.03 6.27 5.41 8-51 0.5553 0.1759 0.0376 1.8219 81.46 82.94 
9 14.5 61.2 66.10 62.43 0.5401 0.6475 1.2887 '3.6733 2.62 5.61 11.39 3.67 0.5735 0.2183 0.0399 1.7845 76.85 78.64 
SL V-1 V-2 VM-1 VM-2 YO-1 M - 2  U-1 U-2 V'-1 V'-2 YO'-1 V0'-2 RHOVH-1 RHOVH-2 EPSI-1 EPSI-2PCTTE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTkSEC FT/SEC FT/SEC FT/SEC FT/SEC FTJSEC FT/SEC LEM/FTZSEC LBH/FTZSEC MGREE DEGREE SPAN 
1 559.8 984.2 555.3 635.7 78.8 748.0 899.9 926.6 997.9 664.2 -829.1 -178.3 36.G 51.63 2,185 5.198 0.0500 
2 592.2 966.6 586.4 629.6 82-3 733.4 934.4 952.3 1034.4 666.6 -852.1 -218-9 38.17 51.45 1.077 4.304 0.1000 
3 603.1 948.5 595.2 619.0 91-4 718.7 967.9 977.9 1060.1 671.1 -836.5 -259.2 38.79 51.11 0.113 3.481 0.1499 
4 617.8 913.2 607.3 599.0 113.2 689.3 1064.7 1054.8 1128.8 701.7 -951.5 -365.5 39-43 50.84 -2-460 1.136 0.3000 
5 622.0 881.1 605.9 560.2 140.6 680.1 1185.6 1157.3 1208.0 735.9-10115.0 -477.2 39.29 48.78 -5.438 -?.,W 0.5000 
6 616.9 853.9 597.2 529.2 154.6 670.2 1298.2 1259.8 1290.1 792.3-1193.6 -589.6 38.79 47.04 -8.001 -4.881 0.7000 
7 605.1 831.4 585.7 484.4 151.9 675.6 1376.7 1356.7 1357.7 819.5-1224.8 -661.0 38.08 43.21 -9.607 -6.999 0.8500 
8 595.1 811.4 576.1 444.8 149.3 678.6 1401.5 1362.3 1378.4 815.7-1252.3 -683.7 37.42 39.55 -9.945 -7.549 0.9000 
9 586.3 771.1 567.6 370.0 146.8 676.5 1425.3 1387.9 1398.9 801.9-1278.5 -711.4 36.84 32.71 -9.883 -7.836 0,9500 
WCl/Al WCl/Al TOZ/TGl P02/P01 EFF-AD EFF-P 
LBM/SEC KG/SEC ROTOR ROTOR 
SQFT sw % Z 






































































































































































































































































































































































































































































AIRFOIL AEROOYt4AnIC SUWMRY PRINT 
100 PERCENT DESIGN SPEED (ROTOR PERFORWNCE) RIM NO 106 SPEED CODE 10 POINT NO 11 
SL V - 1  V-2 VM-1 VM-2 YO-1 W-2 U-1 U-2 V1-1 Va-2 W1-1 YOa-2 RHOVN-1 RfUlVH-2 EPSI-1 EPSI-2 
M/SEC M/SEC H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC H)rSEC M/SEC KG/H2 SEC KG/H2 SEC RADIAN RADIAN 
1 166.5 299.5 165.0 193.1 21.4 228.9 274.2 282.3 301.9 200.4 -252.8 -53.5 172.89 250.95 0.0374 0.0909 
2 176.4 294.0 174.6 190.1 24.9 224.3 284.7 290.2 313.0 201.2 -259.8 -65.9 183.56 250.19 0.0174 0.0755 
3 179.6 280.7 177.4 186.1 28.0 220.7 294.9 298.0 320~5  201.5 -266.9 -77.3 186.44 247.43 0.0000 0.0615 
4 183.4 279.0 180.0 179.7 35.1 213.5 324.4 321.4 340.8 209.6 -289.3 -107.9 188.81 245.62 -0.0464 0.0213 
5 184-5 272.5 179.3 168.3 43.8 214.3 361.2 352.6 364.6 217.8 -317.4 -138.3 187.87 236.29 -0.1013 4.0327 
6 182.6 264.2 176.0 154.3 48.5 214.4 395.6 383.9 389.1 229.2 -3417.1 -169.5 184.85 220.95 -0.1478 -0.0874 
7 178.6 256.4 172.1 136.6 48.0 217.0 419.5 407.3 409.4 234.3 -371.5 -190.3 180.95 196.26 -0.1723 -0.1239 
8 175.5 250.7 169.0 125.0 47.1 217.3 427.1 415.1 415.9 234.0 -380.0 -197.8 177.60 179.34 -0.1754 -0.1322 
9 172.7 242.6 166.4 109.7 46.2 216.4 434.3 422.9 422.3 233.8 -388.1 -206.5 174.62 157.02 -0.1715 -0.1364 
SL 8-1 0-2 01-1 81-2 H-i 14-2 ns-1 14'-2 INCS IKH OEV TURN D F~IC OEM-8 LOSS-P m2/ SFF-A IEFF-P 
DEGREE DEGREE DEGREE DEGREE DEMEE OEGREE DEGREE EmEE TOTAL TOTAL P01 TOTAL TOTAL 
1 7.4 49.9 56.80 15.49 0.5011 0.8597 0.9091 0.5752 -0.42 5.85 12.97 4z.31 0.5478 0.0598 0.0174 1.8629 95.86 96.20 
2 8.1 49.8 56.07 19.13 0.5326 0.8430 0.9454 0.5768 0.69 6.82 11.68 36.94 0,5561 0.0861 0.0251 1.8238 93.55 94.07 
3 9.0 49.9 56.38 22.58 0.5429 0.8262 0.9690 0.5766 1.63 7.61 11.75 33-81 0.5616 0.0896 0.0260 1.8091 92.96 93.52 
4 11.0 49.9 58.13 30.99 0.5552 0.7953 1.0316 0.5974 3.27 8.95 10.94 27-13 0.5574 0.0744 0.0211 1.8101 93-52 94-00 
5 13.7 51.8 60.57 39.31 0.5589 0.7714 1.1040 0.6166 3.60 8.49 8.16 21.25 0.5648 0.0820 0.0224 1.8401 92.29 92.92 
6 15.4 54.1 63.14 47.51 0.5525 0.7413 1.1777 0.6432 3.83 8.07 6.45 15.63 0.5667 0.1118 0.0281 1.8580 88.88 89.80 
7 15.6 57.7 65.19 51.19 0.5400 0.7115 1.2375 0.6501 3.74 7.25 61-63 11-00 0.5842 0.1711 0.0386 1.6666 82.82 04.25 
8 15.6 60.0 66.06 57.58 0,5298 0.6922 1.2558 0.6461 3.76 7.00 8.17 8.48 0.5942 0,1973 0.0413 1.6614 80,21 81.85 
9 15.5 63.0 66.83 61.93 0.5209 0.6666 1.2738 0.6423 3.36 6.34 l(lr.90 4.90 0.6025 0.2248 0.0417 1,8440 77.39 79-24 
SL I:-1 V-2 M-l VM-2 1 W-2 U-1 U-2 V1-1 V1-2 W1-1 VO1-2 RHOVH-1 RHOVH-2 EPSI-1 EPSI-2 PCT TE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTlSEC FT/SEC FTrSEC FT/SEC LffllFT2SEC LBHfFT2SEC DEGREE DEMEE SPAN 
1 546.0 982.5 541.5 633.5 70.1 751.0 899.6 926.4 990.6 657.4 -829.5 -175.4 35.41 51.40 2.140 5.205 0.05(10 
2 578.6 964.8 572.8 623.8 91.7 736.0 934.1 952.0 1027-0 660.1 -852.4 -216.1 37.59 51.24 0.995 4.326 0.1000 
3 589.2 947.2 582.0 610.6 91.9 724.2 967.7 977.6 1051.5 661.1 -875.8 -253.5 38.18 50.68 0.002 3.524 0.1499 
4 601.8 915.4 590.6 589.5 115.2 700.3 1064.4 1054.5 1118.0 687.7 -949.3 -354.2 38.67 50.31 -2.661 1.220 0.3000 
5 605.5 894.0 588.2 552.1 143.8 703.2 1165.2 1157.0 1196.1 714.6-1041.5 -453.8 38.48 48.39 -5.804 -1.875 0.5000 
6 599.0 866.7 577.5 506.4 159.1 703.4 1297.8 1259.5 1276.8 752.1-1138.7 -556.1 37.86 45.25 -8.465 -5.009 0.7000 
7 586.1 841.2 564.6 448.2 157.5 711.8 1376.4 1336.3 1343-3 768.6-1218.9 -624.4 37.06 40.20 -9.872 -7,lM 0,8500 
8 575.7 822.5 554.6 410.2 154.4 712.9 1401.2 1361.9 1364.6 767.8-1246.8 -649.0 36.37 36-73 -10.049 -7.577 0.9000 
9 566.5 796.1 545.8 359.8 151.6 710.1 1424.9 1387.5 1385.4 767.1-1233.4 -677.4 35.76 32.16 -9.828 -7.818 0.9500 
WCl/Al UCl/Al T02/T01 P02/PO1 EFF-AD EFF-P 
LBH/SEC KG/SEC ROTDR ROTOR 
SQFT sm 1( % 
37.43 182.67 1.2127 1.3395 89.38 90.25 
AIRFOIL AEROOYNAUIC SUHE(RRY PRINT 
100 PERCENT DESIW SPEED (STATOR PERFORHRNCE) RUN NO 106 SPEED CWE 10 POINT NO 11 
SL V-1 V-2 VH-1 VH-2 VO-1 YO-2 RHOVH-1 RIIOVH-2 EPSI-1 EPSI-2 
H/SEC H/SEC M/SEC H/SEC H/SEC H/SEC KG/W SEC KG/M SEC RAOIW RADIAN 
1 311.2 212.8 218.2 204.2 221.9 59.9 275.28 302.93 0.1374 0.1484 
2 307.8 212.0 217.0 2 0 2 , ~  218.3 63.7 276.00 301.60 0.1264 0.1328 
3 304.2 213.5 214.7 203.1 215.5 65.2 274.82 304.79 0.1153 0.1179 
4 298.2 215.1 211.2 202.5 210.5 72.7 275.90 307.65 0.W1 0.0772 
5 294.2 217.9 202-0 201.6 213.9 82.5 269.90 308.84 0.0322 0.0277 
SL B-1 8-2 H-1 2 INCS INCH OEV TURN 0-FAC ONGA-B LOSS-P P02/ PO/PO 
DEGREE DEGREE 
45.4 16.3 0.8988 
45.1 17.4 0.8885 
45.0 18.0 0.8772 
44.9 19.7 0.8577 
46.6 22.3 0.8411 
48.9 24.1 0.8136 
52.1 24.3 0.7844 
53.9 24.0 0.7660 
























DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE 
-2.16 24.46 29.05 b.4957 0.1061 0.0365 0.9567 1.7805 
-0.57 23.34 27.63 0.4886 0.0971 0.0339 0.9611 1.7520 
0.37 22.20 27.01 0.4753 0.0721 0.0257 0.9716 1.7576 
0.82 20.00 25-13 0.4577 0.0499 0.0186 0.9810 1.7758 
-0.10 17-67 24.38 0.4478 0.0476 0.0188 0.9823 1.8065 
-3.47 15.96 24.83 0.4495 0.0460 0.0192 0.9837 1.8265 
-7.39 16.52 27.84 0.4507 0.0492 0.0215 0.9835 1.8356 
-8.59 17.09 29.86 0.47169 0.0557 0.0247 0.9820 1.8302 
-9.21 18.21 32.07 0.5157 0.0807 0.0363 0.9753 1,8001 
VO-2 RHOVH-1 RHOW-2 PCT TE EPSl-1 EPSI-2 
FTlSEC LBHlFTZSEC LBH/FTZSEC SPAN DEGREE DEGREE 
196.6 56.38 62.04 0.0550 7.875 8.501 
208.9 56.53 61.77 0.1083 7.243 7,507 
217.3 56.29 62-42 0.1610 6.604 6.758 
238.6 56.51 63.01 0.3151 4.591 4,425 
270.8 55.28 63.25 0.5165 1.897 1.588 
291.4 52.63 62.56 0.7145 -1.030 -1,279 
290.6 48.20 61.33 0.8603 -3.394 -3.701 
281.8 45.35 59.78 0.9080 -4.265 -4.634 
267.8 41.58 56.09 0.9548 -5.195 -5.656 
TO/TO W2/POl FQ/I'O ER-AD EFF-P 
STAGE STAGE STAGE STAGE 
RPH LBM/SEC KGISEC 
12194.20 97.09 44.03 
TO/TO ZEFF-A XEFF-P 
SAGE TOT-ST6 TOT-STG 
1.2027 88.36 89.26 
1.2000 86.83 87.82 
1,1984 88.07 88.97 
1.1975 90.23 90.98 
1.2057 89.44 90.27 
AIRFOIL AEROOYNAnIC SUMnRK PRINT 
100 PERCENT DESIGN SPEED (ROTOR PERFORWINCE) RUIl NO 106 SPEED CODE 10 WIHT NO 12 
I/SEC H/SEC U/SEC KG/H2 SEC 
199.2 -254-1 -52.3 167.17 
RHUVI-2 EPSI-1 EPSI-2 
K G P 2  SEC RADIAN RADIAN 
250.61 0,0362 0.0908 
249.44 0.0150 0.0754 
246.39 -0.0036 0.0614 
243.74 -0.0535 0.0211 
233.66 -0.1140 -0.0353 
208.89 6.1648 -0.0940 
176.34 -0.1874 -0.1304 
158-19 -0.1877 -0.1369 
138.83 -0.1788-0.1388 
SL B-1 8-2 B'-1 8'-2 H-1 H-2 1 Ha-2 INCS INCH M V  TUlN DFAC OffGA-8 LOSS-P P02/ YFF-AWF-P 
DEGREE OEGREE DEGREE OEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTN P01 TOTAL TOTAL 
1 7.3 50-1 58.18 15.25 0.4763 0.8597 0.8977 0.5714 0.96 7.24 12.73 42.93 0.5495 0.0723 0.0211 1.8656 95.09 95.55 
8 16.0 64.4 67.53 58.91 0.4963 0.7019 1.2438 0.5881 5.23 8-47 9-49 8.62 0.6533 0.2519 0.0508 1.9013 76.20 78.23 
9 16.0 67-1 68-26 63.23 0.4875 0.6810 1.2623 0.5888 4.79 7.77 12.20 5.03 0.6574 0.2739 0.0487 1.8903 74.12 76.31 
SL V-1  V-2 VM-1 VM-2 M-1 W-2 0-1 U-2 V'-1 V'-2 M'-1 M'-2 !WOW-1 RHOVH-2 EPSI-1 EPSI-2PCTTE 
FT/SEC FTJSEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC FTJSEC FT/SEC FT/SEC iFl/SEC FT/SEC LBH/FT2SEC Lffl/FT2SEC DEGREE DELVE SPA!( 
1 520.2 983.4 516.0 630.7 65.9 754-6 399.6 926.3 980.4 653.7 -833.7 -171.8 34.24 51-33 2.074 5.231 0.0500 
2 550.4 965.8 545.0 620.2 76.6 740-4 934.0 952.0 1015.9 655.2 -857.4 -211.5 36.28 51.09 0.859 4 - 2 3  0-1000 
3 560.3 949.3 553.6 6M.6 85.9 730.2 967.6 977.5 1041.1 655.1 -881.7 -247.5 36.85 50.46 -0.208 3.519 E-E439 
4 573.7 925.6 563.1 584.0 110.2 718.1 1064.3 1054.4 1107.9 673.9 -954.1 -336.3 37.43 49.92 -3.068 1,210 0.3000 
5 575.4 913.9 558.4 545.2 138.8 733.5 1185.1 1156.9 1186.0 5%-3-1046.4 -423.4 37.11 47.86 -6.529 -2,020 0.5000 
6 566.5 886.0 544.9 479.6 155.1 745.0 1297.7 1259.4 l265.9 703.3-1142-6 -514.4 36.33 42.78 -9,440 -5-388 0.7000 
7 551.8 858.5 530.5 403.9 152.0 757.6 1376-3 1336.2 1334.3 705-6-1224.3 -578.6 35.44 36.12 -10.738 -7.472 0.8500 
8 541.0 840.4 520.1 362.5 148,9 758.2 1401.1 1361.8 1356.0 704.1-1252.2 -603.6 34.73 32.40 -10.753 -7-845 0.9000 
9 531.9 819.0 511.4 318.0 146.1 754-8 1424.8 1387.4 1377.2 708.1-1278.7 -632.7 34.12 28.43 -10.244 -7,953 0,9500 
YCl/Al UCl/Al T02/T01 W2/P01 EFF-AD EFF-P 
LBH/SEC KG/SEC ROTOR ROTOR 
SQFT SQI X i 
35.99 175.63 1.2242 1,8689 87.17 88.24 
AIRFOIL AERODYNAMIC SU4MRY PRINT 
100 PERCENT DESIGN SPEED (STATCR PERFORWNCE) A I M  NO 106 SPEED CODE 10 WlNT NO 12 
SL V-1 V-2 W-1 VM-2 W-1 W-2 RHOVM-1 RHOVM-2 EPSI-I EPSI-2 
M/SEC M/SEC M/SEC H/SEC M/SEC MISEC KG/%! SEC KG/&? SEC RADIAN RADIAN 
1 308.8 195.1 213.7 187.9 223.0 52.6 272.30 288.20 0.1390 0.1496 
2 305.3 193.6 212.2 185-7 219-6 54.9 272.55 285.98 0.12% 0.1353 
3 301.8 194.6 209.5 185.8 217.2 57.8 270.91 287.49 0.1202 0.1218 
4 297.8 197.5 205.6 185.0 215-5 69.2 271.14 289.10 0.0906 0.0851 

















































DEY TORN 0-EAC OKGA-B 
DEGREE DEGREE TOTAL 
23.74 30.52 0.5591 0,1020 
22.35 29.44 0.5'570 0-0978 
21.42 28.73 0.5470 0.0791 
20.76 25-64 0.5261 0.0671 



















































STAGE TOT-STG TOT-STG 
1,2050 88.16 89.08 
9 889.0 636.8 437.3 585.3 773.9 250.8 37.51 56.29 0.9548 -4.956 -5.395 
NCORR WCORR XCORR TO/TO P02/P01 POfi'O ER-AD Eff-P 
INLET INLET INLET STAGE STAGE STAGE STAGE 
RPH LBH/SEC KGfSEC L L 
12193.20 93.35 42.33 1.2242 0.9762 1.82'44 83.52 84-89 
AIRFOIL AERODYNMIC SUMRY FflINT 
95 PERCENT DESIGN SPEED (ROTOR PERFORMNCE) RUN NO 104 SPEED CODE 95 POINT NO 2 
SL V - 1  V-2 W-1 W-2 W-1 M-2 0-1 U-2 V ' -1  Y1-2 VOa-1 M'-2 RWW-1 RHOW-2 EFSI-I €PSI-2 
H/SEC H/SEC H/SEC H/SEC U/SEC H/SEC M/SK HPEC I/SEC U/SEC HJ~SEC U/SEC KG/U2 SEC KG/W2 SEC nWliAN RADIAN 
1 161-9 289.6 160.0 194.3 24.9 214.8 260.3 268.1 284-6 2131.5 -235.4 -53.3 169.46 246.12 0.0374 0.0902 
2 171.2 283.7 168.7 189.1 29.0 211.4 270.3 275.5 294.4 199.7 -2111.3 -64.1 179.36 242.01 0.0176 0.0743 
3 173.7 277.9 170.8 185.5 31.5 206.9 280.0 282.9 301.6 200.4 -248.5 -76.0 181.51 239.49 0.0006 0.0597 
4 176.9 267.8 172.7 181.0 38.1 197.4 308.0 305.1 320.5 210.7 -269.9 -107.7 183.24 239.76 4.0458 0.0179 
5 177.6 258.4 171.0 167.9 47.9 196.4 343.0 334-8 341.0 217.6 -295.1 -138.4 181.42 227.41 -0.1010 -0.0370 
6 175.4 248.6 167.4 155.3 52.3 194.2 375.5 364.4 364.1 230.4 -323-3 -170-2 178.09 213.58 -0.1470 -O-O9M 
7 171.5 241.8 163.7 141.0 51.3 196.5 398.3 3B6.7 383.6 236.7 -3117.0 -190.2 174.38 191.16 -0.1738 -0.1267 
8 168.4 234.8 160.7 127.6 50.3 197.1 405.4 394.1 389.8 234.7 -355.1 -197-0 171.15 175.10 -0.1788 -0-1352 
9 165.6 222.7 158.1 106.0 49.4 195.8 412-3 401-5 395-9 231.4 -362-9 -205.7 168.19 144.68 -0.1754 -0.1385 
SL 0-1 8-2 B*-1 81-2 n-1 n-2 HI-1 n8-2 INCS i ~ c n  i ~ v  NRN DFAC QAGCL-B LOSS-P IEFF-AXEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DECREE MGREE TOTAL TOTAL - POI TOT& TOTK 
1 8.8 47.9 55.74 15.35 0.4868 0.8380 or8550 0.5829 -1.48 4.79 12-83 40.39 0.4975 0.0397 0.0115 1.7394 97.16 97-37 
2 9.7 48.2 55-01 18.73 0.5162 0,8194 0.8879 0,5768 -0.37 5.76 ill-28 36-27 0.5153 0.0760 0.0222 1.7005 94.14 94-56 
3 10.4 48.2 55.49 22.34 0.5242 0.8014 0,9100 0.5781 0.73 6-71 11-43 33.18 0.5194 0.0783 0.0228 1.6647 93.63 94.08 
4 12.4 47.5 57.40 30.15 0.5344 0,7705 0.9681 0,6061 2.54 8.22 10.70 26.65 0,5063 0.0509 0.0145 1.6795 95.33 95.66 
5 15.7 49.4 59.92 33.40 0.5366 0.7393 1.0305 0,6226 2.96 7.84 11.24 20.53 0.5128 0.0567 0.0155 1.6835 94.29 94.70 
6 17.4 51.2 62.65 47-47 0.5296 0,7065 1,0992 0.6548 3.34 7.58 6.42 15.17 0.5095 0.0835 0.0210 1.6842 90.97 91.61 
7 17.4 54.2 64.79 53.32 0.5172 0.6805 1.1570 0.6663 3.35 6.85 5-76 11.48 0.5265 0.1443 0.0333 1.6895 84.25 85.36 
8 17.4 57.0 65-70 56.95 0.5074 0.6573 1.1745 0.6571 3-40 6.64 iir.53 8.76 0.5420 0,1792 0.0381 1.6770 80.45 81-81 
9 17.4 61.5 66.51 62.65 0.4985 0.6197 1.1917 0,6439 3.04 6-02 111.62 3.86 0.599 0.2209 0.0101 1.6427 75.72 77-30 
VH-1 W-2 M-1 M-2 U-1 U-2 V'-1 V'-2 Yoa-1 Ma-2 
FT/SEC FT/SEC FTJSEC FTfiEC FT/SEC FT/SEC FT/SEC FT/SEC FT!REC FT/SEC 
524.8 637.5 81.7 704.7 854-1 879.5 933.8 661.0 -7rM.4 -174.8 
553.6 620.6 95.1 693.7 886.8 903.8 966.1 655.2 -791.7 -210.2 
560.4 608.6 103.3 678.8 918.7 928.1 989.4 657.7 -815.4 -249.3 
566.8 594.0 124.9 647.6 1010.5 1001.1 1051-4 691.2 -f%5-6 -353.5 
561.1 550.9 157-1 644.3 1125.2 1098.4 1119.0 713.9 -91i8.1 -454-1 
549.3 509.4 171.4 637.1 1232.1 1195.7 1194.5 756.0-1Oli0-7 -558.6 
537.0 462.5 168.2 644-6 1306.7 1268.6 1258.7 776.8-1138.5 -624.0 
527.4 418.8 ' 165.0 646.6 1330.3 1293.0 1279.0 770.2-1165.2 -646.4 
518.6 347.8 162.0 642-5 1352-8 1317.3 1298.8 759-1-11'30.8 -674.7 34.45 
WCl /A l  TO2/TOl W2/POl €I-F-AD EFF-P 
KG/SEC iiOTOR ROTOR 
EPSI-2 PCT 7E 
AIRFOIL AERODYNMIC SUHMIRY PRINT 
PERCENT DESIGN SPEED (STATOR PERFORMNCE) ' RUM NO 104 SPEED U)[K 95 POINT NO 2 
V-1 V-2 W-1 W-2 \10-1 VO-2 RHOW-1 RHOW-2 EPSI-1 EPSI-2 
H/SEC N/SEC Pl/SEC H/SEC H/SEC H/SEC KG/H2 SEC KG/W SEIC RmIAN RADIAN 

























269.86 307.96 0.0722 0.0750 
260.13 302-02 0.0215 0.0236 
246.92 285.83 -0.0274-0.0268 -. 
228.82 275.99 -0.0630 4.0664 
213.59 269.45 -0.0759 -0.0813 
188.43 250.49 -0.0907 -0,0984 
DEY TURN 0-FAC OOIEG3-B LOSS-P P02/ W/PO 
DEGREE DEGREE TOTAL TOTAL W1 STAGE 
25.57 25.65 0.3'720 0.1224 0.M19 0-95Sl 1.6515 
24.33 24.71 0,3598 0.0983 0.0342 0.9615 1.6332 
23-66 24.02 0.3934 0.0651 0.0230 0.9750 1.6421 
20.86 21.60 0.3iE85 0.0467 0.0173 0.9827 1.6506 
18.38 21-12 0.3270 0.0486 0.0191 0.9828 1.6516 
V-1 Y-2 W-1 2 W-1 W-2 RHOW-1 WOW-2 PCT TE EPSI-1 EPSl-2 
FT/SEC FT/SEC FTISEC FTISEC FT/SEC FTISEC LBIljFT2SEC LBH/mSflC SPAN DEGREE OEGREE 
998.1 780.3 727.6 744.3 683.2 234.3 55-47 62.58 0.0550 7,821 8.509 
985.4 780.2 717.9 740.11 675.1 247.2 55-00 62.64 0.1083 7,109 7,597 












643.4 299.6 53.28 61.65 6.5165 1.231 1.354 
643.4 329-9 50.57 58.53 0,7145 -1,568 -1-535 
656.2 339.5 46.87 56.52 0.8603 -3.608 -3.807 
660.6 328.9 43.74 55.19 0.9080 -4.348 -4.655 
658.9 306.5 38.59 51-39 0.9548 -5,199 -5.635 
TOAO P02/P01 fQAP0 Eff-A3 EFF-P 
STAGE STAGE STAGE STAGE 
i X 
1.1769 0.9759 1.61145 86.29 87-21 
mJT0 JEFF-A ZEFF-P 
STAGE TOT-STG TOT-ST6 
1.1761 87-47 86-32 
1.1737 86.60 37-49 
1,1714 881.81 89.56 
1.1675 91.87 92-42 
1.1332 90.88 91,% 
1.1762 86.83 87.72 
1.1907 80.27 81.60 
1.1971 76.96 78.49 
1.2010 71.43 73.23 
AIRFOIL AERODYNN4IC SUHMY PRlIlT 
95 PERCEIIT DESIGN SPEED (ROTCR P WCRMNCE) RW NO 1OJ SEE0 CUDE 95 WIHT NO 6 
S t  V-1  V-2 V H - 1  YH-2 M-I M-2 U-1 U-2 V1-1 V'-2 \a8-1 M8-2 RIIOVH-1 TtllOYH-2 EPSI-I EPSI-2 
HISEC WSEC M/SEC N/SEC U/SEC HISEC HISEC H/SEC UISEC WSEC IWISEC MISEC KGlU2 SEC K G I W  SEC RADIAN RllDIAM 
1 158.2 287.5 156.0 188.2 26.2 217.3 260.4 268.1 281.4 194.9 -234.2 -50.8 166.39 239-76 0.0376 0.0907 
2 167.2 281.7 1M.6 184.4 29.5 213.0 270.3 275.5 291.7 194.7 -2408 -62.5 176.14 237.42 0.0179 0,0753 
3 169.6 275.6 166.6 180.8 31-5 208.0 280.1 282-9 299.2 195.7 -248.5 -74.9 178.26 235.01 0.0038 0.0612 
4 172.7 265.9 163.6 177.0 37.1 19.5 308.0 305.2 319.1 206.7 -i!70.9 -106.7 1tD.09 236.04 -0.0457 0.0202 
5 173.6 257.9 167.5 165.3 45.8 197.9 342.0 334.8 341.2 214.6 -297.3 -136.9 178.82 225.53 4.1015 -0.0344 
6 171.6 299.4 163.8 151.2 51.0 198.3 375.6 364.5 363.6 224.7 -3124.6 -166.2 175-39 203.62 -0.1479 4.W7 
7 167.8 242.4 160.0 134.1 50.7 201.9 398.3 386.7 382.7 228.3 -347-6 -184.8 171.51 186.27 -0.1719 -0.1244 
8 16I-8 237.2 157.1 123.4 49-8 202.5 405.5 391.2 388.9 227.9 -355.3 -191.6 168.35 171.00 -0.1750 4.1325 
9 162.1 229.2 154.6 108.4 48.9 201.9 412.4 401.6 395.0 227.2 -363.5 -199.7 . 165.50 149.90 -0.1713 -0.1366 
SL 3-1 8-2 ED-I 8'-2 N-1 H-2 Ha-1 M'-2 INCS INCH IDEV TURN D FAC OEM4 L0SS-P W2/ %Err-A IEFF-P 
DEGREE DEGIEE DEGREE DEGREE DEGEE DEGREE OEISREE MGREE TOTAL fOUL W1 TOTAL TOTAL 
1 9.5 40.1 56-27 15.11 0.4750 0.8305 0-8452 0.5631 -0.95 5.33 12.59 41.16 0.5163 0,0515 0.0150 1.7391 %-41 96.67 
2 10.2 49.2 55.62 18.76 0.5035 0.8126 0.8785 0.5615 0.24 6.37 11-30 36.86 0.5290 0.0839 0.0236 1.7036 93.89 94.33 
3 10.7 49.0 56.15 22.54 0.5111 0.7937 0.9018 0.5637 1.39 7.37 18-72 33.61 0.5324 0.0835 O,C#42 1.6875 93.33 93.83 
4 12-1 48.3 58.12 31.08 0.5M9 0.7636 0.988 0.5935 3.27 8.94 11-03 27.04 0.5188 0.0574 0.0163 1.6062 94.83 95.26 
5 15.3 50.0 60-63 39.53 G.5239 0.7362 1.0296 0.6128 3 , s  8.55 61.38 21.10 0.5255 0.0648 0.6176 1.6534 93.62 94-08 
6 17.3 52.5 63.25 47.54 8.5175 0.7066 1.0965 0.6366 3.94 8.18 6-49 35.71 0.5299 0.0953 0.0240 1.7067 90.a 32.74 
7 i7.6 56.3 55-33 53.88 0.5055 0.6799 1.1527 0.MO4 3.88 7-39 6.33 11-44 0.5529 0,1602 0.11366 1.7132 83.15 M.37 
8 17.6 58.5 66-21 57.100.4961 0.66201.17040.6362 3.91 7-15 7.69 9.11 0.5645' 0.1881 0.0399 1.7084 80.25 82.67 
9 17.6 61.7 66.99 61-41 0.4876 0.6367 1.1877 0.6312 3.52 6.50 10.37 5.58 0.5747 0.2182 0.0412 1.6915 77-04 78.66 
SL V-1 V-2 VH-I VH-2 VD-1 W-2 U-1 U-2 V'-1 V8-2 M'-1 H3'-2 WIDVN-1, RlfOVH-2 EPSI-1 EPS1-2PCTTE 
FTISEC FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FTISEC FT/SEC F I /SEC F T B E C  FT/!iEC FTISEC L W F T 2 S E C  LBWMSEC DEliREE OEQIEE SPAN 
1 518.9 943.3 511.7 617.5 85.9 713.1 854.2 879.7 923.2 639.6 -369.4 -166.6 33.08 49.10 2.152 5.199 0.0533 
2 518.5 924.3 540.0 a4.9 96-8 698.9 887.0 904.0 957.0 638-7 -79Gt.l -205.1 36.07 48.63 1.023 4.314 0.1000 
3 556.4 904.3 546-7 593.3 103.5 682-4 918.9 928.3 931-7 642.2 -815.4 -245.9 36.51 48.13 O.M7 3.505 0.1499 
4 566.5 872.6 553-3 580.8 121.7 651.1 1010.7 1001-3 1047.1 678.12 -8891.0 -350.2 36.88 48.34 -2.520 l.lhOO,SOW 
5 569.6 846.1 519.4 542.3 150.1 649-4 1125.4 1098.6 1119.4 704.2 -975.3 -449.2 36.62 46.19 -5.815 -1.972 O.!%M 
6 563.0 818.1 537-5 496.1 167.4 650.6 1232.4 1195.9 1192-9 737.2-1065-0 -545.3 35.92 42.93 -8,472 -5.W 0,MOC 
7 550-6 795.4 5249 440.1 166.4 662.5 1306.9 i2Etf.9 1255.5 749.2-1140.6 -606.3 35.1,3 38.15 -9.850 -7.128 0.- 
8 510.8 778.1 515.5 404.8 163.4 664.5 1330.5 1293.2 1275-9 747.8-1167.1 -628.7 39-48 35.02 -10.024 -7.592 0.90[i0 
9 532.0 751.9 507.2 355.7 160.6 662-5 1353.1 1317.5 1295.9 745.4-1192t.5 -655.1 33.90 30-70 -9.813 -7,825 0.9500 
X 1 1 A 1  WCl/A1 m 2 m 1  A)2/P01. EFF-AI! EFF-P 
LBH/SEC KGISEC RCIVOI? ROTOR 
StlFT sv4 X X 
35.57 173.60 1.1816 1.7008 90.22 90.92 
AIRFOIL AERODYNAHI C SUMWRY PRINT 
95 PERCENT DESIGN SPEED (STATOR PERFGRWNCE) RUW NO 104 VEED IBDE 95 POINT NO 6 
8-2 M - 1  M-2 
DEGREE 









RIIOVM-1 RHOVH-2 EPSI-1 EPSI-2 
KG/H2 SEC KG/M2 SEC RADIAN RADIAN 
263.63 294.01 0.1369 0.1482 
262.94 292.95 0.1252 0.1323 
261.92 296.67 0.1131 0.1171 
264.99 298.11 0.0760 0.0755 
257.25 293.10 0.0281 0.0261 
243.19 286.57 -0.0207 -0.0235 
222.22 278.05 -0.0602 -0.0651 - 
209.44 272.08 -0.0748 -0.0810 
191.96 258.93 -0.0907 2.09E7 
DEV TURN 0-FAC OMGR-8 LOSS-P PO?/ PO/m 
DEGREE DEGREE 73TAL TOTAL PO1 STAGE 
23.00 29.68 0.4586 0.1125 0,0390 0.9561 1.6606 
SL V - 1  v-2 
n/SEC Fl/SEC 
1 583.9 700.3 
2 971.4 706.4 
3 957.2 711.4 
4 936.9 712.5 
5 917.3 710.0 
6 891.7 701.5 
7 870.0 690.5 
8 854.2 677-3 
















W-2 RHOVM-1 RHOVM-2 PCT TE 
FT/SEC LBM/FTZSEC LBM/FRSEC SPAti 
182.0 53.99 60.22 0.0550 
197.7 53.85 60.OD 0.1083 
201.8 53.64 60.76 0.1610 
223.1 54.27 61.05 0.3151 
261.4 52.69 60.03 0.5165 
278.3 49.81 58.69 0.7145 
281.3 45.51 56.95 0.8603 
271.5 42.90 55.71 0.9080 
236.7 39.32 53.03 0.9548 
TO/TO PO2/P01 R)/m EFF-A0 

























TOIT0 SF-A SEFF-P 
STAGE TOT-STG TOT-STG 
1.1775 87.85 88.68 
1.1749 86.77 87.65 
1.1726 88.80 83.56 
1.1698 91.95 92.50 
1.1743 91.12 91.74 
1.1823 87.87 88.72 
1.1986 80.81 82.16 
1.2049 77-86 79.41 
1.2099 73.27 75.07 
AIRFOIL AERODYNAMIC SUWRY PRINT 
95 PERCENT OESIGIl SPEED (ROTOR PERfORHRNCE) RUN NO 104 SPEED COClE 95 POINT NO 7 
SL V - 1  V-2 VH-1 VM-2 VO-1 VO-2 U-1 U-2 V'-1 V'-2 YO'-1 YO'-2 RIIOVH-1 RHOVH-2 €PSI-1 EPSI-2 
H/SEC M/SEC MISEC MISEC M/SEC MISEC H/SEC MISEC HISEC HISEC MISEC M/SEC KGIWZ SEC KGIH2 SEC RADIAN RADIAN 
1 150.5 284.4 148.5 182.5 24.3 218.1 260.3 2f8.r) 278.9 189.2 -236-0 -49.9 160.55 234.87 0.0374 0.09f0 
2 159.5 278.8 157.2 179.7 26.9 213.2 270.3 275.5 289.7 190.2 -243.3 -62.3 170.49 233.84 0.0174 0.0758 
3 161.7 273.5 159.1 176.2 29.0 209.2 280.0 282.9 297.2 191.0 -251.0 -73.7 172.43 231.35 -0.0001 0.0620 
4 164.5 265.4 160.7 :d.6 35.1 203.3 308.0 305.1 316.7 198.7 -272.9 -1Cl.8 173.89 229.64 -0.0480 0.0214 
5 165.5 260.1 159.5 159.0 43.8 205.9 342.9 334.8 339.1 204.7 -299.2 -128.9 172.61 219.33 -0.1056 -0.0340 
6 163.5 252.6 156.4 144-5 47.6 207.2 375.5 364.4 363.3 213.5 -327.9 -157.2 169.61 202.47 -0.1545 -0.0907 
7 159.7 245.2 152.8 124.6 46.7 211.1 398.2 3 6 . 7  383.3 215.3 -351.5 -175.5 165.90 174.84 -0.1790 -0.1273 
8 156.7 239.6 149.8 112.8 45.8 211.4 405.4 394.1 389.6 214.7 -359.7 -182.6 162.61 158.01 -0.1807 -0.1346 
9 153.9 232.9 147.2 98.9 44.9 210.8 412.3 401.5 395.8 214.8 -367.4 -190.7 159.63 138.49 -0.1744 -0.1376 
SL 5-1 8-2 5 ' -1  Bt -2  H-1 M-2 Hc-1  M'-2 IItCS INCH DEV TURN '.-AC OIEGA-8 LOSS-P P02/ XEFF-ASFF-P 
DEGREE OEGREE DEGREE EGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 9.3 50.1 57.76 15.31 0.4511 0.8195 0.8359 0.5-152 0.54 6.81 12.79 42.45 0.5'55 0.G677 0.0197 1.7415 95.39 95-73 
2 9.7 49.9 57.10 19.15 0.4793 0.8022 0.8706 0.5473 1.72 7.85 11.70 37.95 0,5142 0.0919 0.0267 1.7091 93.20 93.69 
3 10.3 49.9 57.62 22-72 0.4863 0.7856 0.8935 0.5486 2.86 8.84 11.90 34.90 0.5494 0.0941 0.0273 1,6981 92.68 93.20 
4 12.3 50.0 59.52 30.81 0.4951 0.7595 0.9530 0.5684 4.67 10.34 10.76 28-71 0.5479 0.0769 0.0219 1.7065 93.36 93.84 
5 15.4 52.2 61.96 38.92 0.4980 0.7395 1.0207 0.5820 4.99 9.88 7-77 23.04 0.5624 0.0870 0.0239 1.7362 91.89 92-50 
6 17.0 55.0 64.55 47.25 0.4918 0.7117 1.0930 0.6015 5.24 9.49 6.19 17.31 0.5735 0.1275 0.0322 1.7524 87.42 88.36 
7 17.1 59.3 66.58 54.50 0.4800 0.6828 1.1518 0.5995 5.13 8.63 6.94 12.08 0.6014 0.1973 0.0442 1.759C 80.42 81.90 
8 17.0 61.8 67.44 58.19 0,4704 0.6643 1.1698 0.5951 5.14 8.38 8.78 9.25 0.6122 0.2240 0.0461 1.7535 77.79 79.46 
9 L7.0 64.8 68.21 62.48 0.4616 0.6427 1.1875 0.5928 4.74 7.72 11.45 5.73 0.6198 0.2497 0.0455 1.7419 75.2L 77.06 
SL V - 1  V-2 VM-1 VH-2 VO-1 VO-2 U-1 U-2 V8-1 V'-2 V0'-1 YO'-2 RIIOVI-1 
FT/SEC FT/SEC FTISEC FTISEC FT/SEC FTISEC FTISEC FTISEC FTISEC FTISEC FT/SEC FT/SEC LBHlFT2SEC 
1 493.8 933.2 407.3 598.8 79.7 715.7 854.1 879.5 915.0 620.8 -774.4 -163.8 32.88 
2 523.4 914.7 525.8 589.6 88.4 699.3 886.8 903.8 950.6 624.1 -798.4 -200.5 34.92 
1 530.6 897.5 522.0 578.2 95.2 686.4 918.7 928.1 975.0 626.6 -823.5 -241.7 35.32 
4 539.8 870.9 527.3 559.8 115-2 667.2 1010.5 1001.1 1039.1 651.8 -895-3 -333.9 35.61 
5 542.8 853.5 523.5 521.8 143.6 675.5 1125.2 1098.4 1112.5 671.7 -981.6 -422.9 35.35 
6 536.4 828.9 513.2 474.2 156.2 679.9 1232.1 1195.7 1192.6 700.6-1075.9 -515.8 34-74 
7 524.1 804.4 501-2 408.8 153.3 692.7 1306.7 1268.6 1257.5 706.3-1153.3 -575.9 33.98 
8 514.0 786.2 491.6 370.0 150.2 693.7 1330.2 1293.0 1278.3 704.3-1180.0 -599.2 33.30 
9 504.9 764.1 482.9 324.7 147.2 691.7 1352.8 1317.3 1298.7 704.8-1205.6 -625.6 32.69 
WClIA1 UCl/Al T02/T01 P02/P01 EFF-AD EFF-P 
LBMISEC KGISEC ROTOR ROTOR 
SWT s ' I 4  z I 









AIRFOIL AERODYllAHlC SUmARY PRItlT 


















































































VO-2 RIYIVM-1 RHOVH-2 EPSI-1 EPSI-2 
HISEC KGlM2 SEC KGJH.2 SEC RADIAN RADIAN 
50.5 256.77 276.20 0.1383 0.1490 
51.5 257.09 275.18 0.1281 0,1340 
53.1 255.95 278.71 10.1177 0.1198 
57.8 256.97 281.86 10.0847 0.0809 
69.0 249.85 283.60 10.0384 0.0334 
77.7 235.33 282.82 -8.0120 -0.0161 
79.7 210.85 236.29 -13,0552 -0.06170 
78.3 196.74 268.50 -0.0715 -0.0773 
71.5 179.91 253.42 -0.0891 -0.0968 
INCH DEV TURN 0-FAC OlfGA-B LOSS-P 
C&GP.EE OEG!EE DEGREE TOTAL TOTAL 
-1.63 23.13 30.91 0.5269 0,1046 0.0362 
1 21.29 30.14 0.5236 0.0953 0.0337 
0.73 19.94 29.64 0.5099 5.0681 0.0245 
1.26 17-31 28.25 0.4978 (W-0539 0.0205 
0.67 15.55 27.26 0.4873 OL0550 0,0220 
-2.34 14-44 27.46 0.4755 01.0424 0.0179 
-5.56 15.62 30.57 0.4892 0.0447 0.0196 
-6.58 16.52 32.45 0.5065 0.0507 0.0226 
-7.14 16.69 35.65 0-5536 0.0791 0.0360 
VO-2 RHOVH-1 RNOVH-2 PCTTE EPSI-1 
FT/SEC LEHIFBSEC LSn/FT2SEC SPAN MGREE 
165.7 52.59 56.57 0.0550 7.927 
168.9 52-65 56-36 o.ina3 7.342 
174.3 52.42 57.08 0.1610 6,743 
189.6 52.63 57.73 0.3151 4.851 
261.6 43.18 56.59 0.8603 -3.165 
256.9 40.29 54.99 0.9060 -4.098 
234.5 36.85 51.90 0.9548 -5,106 
TOfTO POZIPOL POIPO EF,F-A0 EFF-P 
STfiGE STAGE STAGE STAGE 
X % 


































TOITG LEFF-A RFF-P 
STAGE TOT-STG Tor-STG 
1.1759 87.90 88.74 
1,1775 86-51 87-42 
1.1762 87-99 88.81 
1,1765 89.76 90.48 
1.1848 88.69 89.50 
1.1964 85.95 86.98 
1.2152 79.18 80.72 
1,2219 76.34 78.06 
1.2278 72.16 74.15 
AIRFOIL AERODYNAHIC SUmARY PRINT 
95 PERCENT DESIGN SPEEO (ROTOR PERFORMNCE) RUN NO 104 SPEED CODE 95 POINT NO 8 
SL V - 1  V-2 VM-1 VH-2 - 1  VO-2 U-1 U-2 V'-1 V'-2 V0'-1 YO'-2 RIIOVH-1 RHO'4H-2 EPSI-1 EPSI-2 
M/SEC M/SEC H/SEC M/SEC H/SEC H/SEC H/SEC H/SEC H/SEC CI/SEC H/SEC H/SEC KG/U2 SEC KGfM2 SEC RADIAN RADIAN 
1 143.9 283.1 142.2 180.0 22.2 218.5 260.3 268.0 277.3 186.7 -238.1 -49.6 155.33 232.61 0.0365 0.0909 
2 153.0 278.0 150.8 177.0 25.6 214.4 270.3 275.5 287.5 187.2 -244.7 -61.0 165.26 231.38 0.0157 0.0758 
3 155.1 273.3 152.6 173.7 27.5 211.0 280.0 282.9 295.0 187.9 -252.'5 -71.8 167.12 229.06 -0.0025 0.0620 
4 157.5 266.8 154.1 168.7 32.9 206.8 308.0 305.1 315.3 195.2 -275.1 -98.3 158.43 227.96 -0.0534 0.0210 
5 158.2 262.8 152.9 155.5 40.9 211.9 342.9 334.8 338.5 198.2 -302.0 -122.9 167.18 214.90 -0.1153 -0.0359 
6 155.9 256.6 149.3 138.1 45.1 216.3 375.5 364.4 362.6 202.5 -330.5 -148.1 163.69 193.63 -0.1671 -0.0954 
7 151.9 248.6 115.2 114.3 44.5 220.7 398.2 386.6 382.4 201.5 -353.8 -165.9 159.54 160.62 -0.1915 -0.1324 
8 148.6 243.4 142.0 101.1 43.6 221.4 405.4 394.0 388.7 200.1 -361.13 -172.7 155.98 141a94 -0.1919 -0.1385 
9 145.6 237.6 139.2 87.8 42.7 220.8 412.3 401.5 394.9 200.9 -369.15 -180.7 152.80 123.20 -0.1817 -0.13% 
SL 8-1 8-2 8'-1 8'-2 n-1 M-2 H'-1 M'-2 INCS INCH DEV TURN DFAC OWGA-6 LOSS-P W2/ ZEFF-AXEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOTAL TOTAL 
1 8.9 50.6 59.09 15.41 0.4307 0.8142 0.8298 0.5370 1.87 8.14 12.89 43.68 0.5459 0.0838 0.0244 1.7422 94.38 94.80 
2 9.6 50.5 58.32 19.05 0.4589 0.7988 0.8622 0.5378 2.94 9.06 l.i.59 39.27 0.5542 0.1028 0.0299 1.7146 92.56 93.10 
3 10.2 50.6 58.84 22.50 0.4654 0.7837 0.8854 0.5389 4.08 10.07 11.60 36.34 0.5604 0.1049 0.0304 1.7069 92.03 92.60 
4 12.1 50.8 60.77 30.24 0.4731 0.7619 0.9469 0.5575 5.92 11.59 10.19 30.53 0.5630 0.0907 0.0260 1.7240 92.37 92.93 
5 15.0 53.6 63.21 38.22 0.4754 0.7445 1.0168 0.5615 6.24 11.13 7.0T 24.99 0.5907 0.1149 0.0319 1.7597 89.63 90.42 
6 16.9 57.3 65.78 46.85 0.4680 0.7194 1.0884 0.5676 6.47 10.72 5-80 18.53 0.6159 0.1667 0,0425 1.7837 84.26 85.48 
7 17.1 62.5 67.79 55.32 0.4553 0.6883 1.1466 0.5581 6.35 9.85 7.76 12.48 0.6487 0.2370 0.0520 1.7907 77-53 79.28 
8 17.2 65.4 68.66 59.54 0.4452 0.6707 1.1644 0.5516 6.36 9.60 10.13 9.12 0.6608 0.2635 0.0521 1.7871 75.10 77.03 
9 17.1 68.2 69.42 64.01 0.4360 0.6520 1.1823 0.5512 5.95 8.93 12.97 5.41 0.6655 0.2866 0.0496 1.7792 72.96 75.04 
SL V-1 V-2 YM-1 VH-2 VO-1 VO-2 U-1 U-2 V'-1 V'-2 VO'-1 V0'-2 RHOVH-1 RtlOVH-2 EPSI-1 EPSI-2PCTTE 
FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC FT/SEZ LBH/FTZSEC LBH/FT2SEC DEGREE DEGREE SPAN 
1 472.3 928.7 466.6 590.5 72.9 716.8 854.0 879.4 909.9 612.4 -781.1 -162.6 31.81 47.64 2,091 5.209 0.0500 
2 502.0 912.3 494.9 580.7 83.9 703.6 886.7 903.8 943.1 614.2 -802.9 -200.2 33.85 47.39 0.899 4.343 0.1000 
3 508.8 896.7 500.7 569.8 90.2 692.4 918.6 928.1 968.0 616.6 -828.4 -235.7 34.23 46.91 -0.150 3.552 0.1499 
4 516.8 075.4 505.5 553.4 107.9 678.4 1010-4 1OOL.O 1034.4 640.6 -902.5 -322.7 34.50 46.69 -3.061 1.204 0.3000 
5 519.2 862.2 501.6 510.1 134.2 695.1 1125.1 1098.3 1110.7 650.2 -990.9 -403.2 34.24 44-01 -6.605 -2.060 0.5000 
6 511.6 842.0 489.7 453.1 147.9 709.8 1232.0 1195.6 1189.6 664.3-1084.1 -485.8 33.53 39.66 -9.576 -5.466 0.7000 
7 498.2 815.5 476.4 375.2 145.9 724.1 1306.6 1268.5 1254.7 661.2-1160.7 -544.5 32.68 32.N -10.975 -7.586 0.8500 
8 487.5 798.5 466.0 331.9 143.2 726.3 1330.2 1292.9 1275.2 656.6-1187.0 -566.6 31.95 29.07 -10.993 -7.934 0.9000 
9 477.9 779.5 456.9 288.0 140.1 724.4 1352.7 1317.2 1295.8 659.1-1212.6 -592.8 31.29 25.23 -10.411 -7.999 0.9500 
WCl/Al W l / A l  TO2/TOl P02/P01 EFF-PIO EFF-P 
LBM/SEC KG/SEC ROTOR ROTW 
SQFT S(f4 X X 
33.16 161.80 1.2011 1.7545 86.61 87.62 
AIRFOIL AERODYNAHIC S U H M Y  PRINT 
95 PERCENT DESIGN SPEED (STATOR PERFORWtKE) RUN It0 104 SPEED COW 95 POINT NO 8 
SL V-1  V-2 W-1 W-2 W-1 M-2 RHOYH-1 RHOVM-2 EPSI-1 EPSI-2 
H/SEC M/SEC H/SEC M/SEC H/SEC X/SEC KG/H2 SEC KG/b12 SEC RADIAN RADlAN 
1 290.7 182.3 199.1 176.8 211.8 44.3 252.70 265.20 0,1393 0.1499 
2 287.4 180.7 197.7 174.4 208.6 47.6 252.84 262.59 0.1302 0.1358 
3 284.1 182.0 195.7 175.2 206.0 49.2 251.73 264.90 0,1210 0.1225 
4 2W.7 184.9 193.3 175.9 203.5 56.7 253.19 268.26 0.0923 0.0869 
5 279.0 190.3 182.7 176.3 210.9 71.6 243.64 270.21 0.0510 0.0434 
6 274.1 195.3 166.7 179.4 217.6 77.0 225.52 275.62 0.0008 -0.0045 
7 266.9 195.1 144.9 178.6 224.1 78.5 196.52 271.m -0.0463-0.0507 
8 262.3 192.4 133.6 175.9 225.7 77.8 181.02 266.24 -0.0650 -0.0700 
9 256.6 184.4 120.9 168.7 226.4 74.5 163.71 253.08 -0.0856 -0.0925 
SL 8-1 8-2 M-1 M-2 INCS INCH OEY TURI4 D-FAC IDHGA-8 LSS-P PO2/ POjPO 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE 
1 46.7 14.0 0.8392 0.5052 -3.53 -0.86 22.18 32.63 0,5728 0.1009 0.0351 0,9627 1.6775 
2 46.5 15.2 0,8293 0.5013 -2.15 0.83 21.13 31.24 0.5702 0.0986 0.0348 0.%42 1.6536 
3 46.4 15.7 0.8188 0.5050 -1.53 1.74 19.85 30.74 0.5599 0.0788 0.0284 0.9719 1.6586 
4 46.5 17.9 0.8066 0.5129 -1.69 2.42 18.13 28.60 0.5432 0.0702 0.0265 0.9755 1.6793. 
5 49.1 22.1 0.7962 0.5261 -2.66 2.38 17.53 27.01 0.5254 0.0690 0.0273 0.9764 1.7132 
6 52.5 23.2 0.7744 0.5370 -5.66 0.16 15.10 29.30 0.5187 0.0539 0.0226 0.9822 1,7488 
7 57.1 23.7 0.7448 0.5319 -8.65 -2.39 15.97 33.38 0.5311 0,0467 0.0205 0.9854 1.7638 
8 59.4 23.8 0.7284 0.5223 -9.49 -3.11 16.92 35.51 0.5445 0.0478 0.0212 0,9855 1,7647 
9 61.9 23.8 0.7092 0.4979 -9.97 -3.50 17.94 38.05 0.5786 0.0630 0.0284 0.9819 1.7487 
SL V-1 Y-2 YH-1 W-2 YD-1 YO-2 RHOW-1 RHOW-2 PCTTE EPSI-1 EPSI-2 
ff/SEC FT/SEC FT/SEC FTjSEC FT/SEC FTjSEC LBH/FT2SEC LBH/FT2SEC SPAN DEGREE OEGREE 
1 953.7 598.0 653.2 580.1 694.9 145.4 51.75 54-32 01.0550 7,983 8.587 
9 842.3 605.0 396.6 553.4 742.7 244-5 33.53 51.83 0.9548 -4.906 -5.301 
NCORR WCORR WCORR T0A0 H121P01 PO/W EFF-AD EFF-P 
I1iLET INLET INLET 
RPM LBM/SEC KG/SEC 
11575.ao 86.00 39.00 
STAGE STAGE STAGE STAGE 
2 % 
1.2011 0.9774 1.7148 82.81 84.06 
TO/TO %EFF-A XEFF-P 
=AGE TOT-STG TOT-STG 
1,1821 87-45 88.33 




AIRFOIL AERODYNAHIC SUW4W PRINT 
95 PERCENT DESIGN SPEED (ROTOR PERFORHRNCE) RUN NO 104 SPEED CODE 95 POINT NO 11 
SL V - 1  V-2 VM-1 VM-2 W - 1  VO-2 U-1 U-2 J'-1 V'-2 YO'-] V0'-2 RHOVH-1 RHOVH-2 EPSI-1 EPSI-2 
M/SEC H/SEC M/SEC H/SEC H/SEC M/SEC M/SEC H/SEC M/SEC H/SEC M/SEC M/SEC KG/H2 SEC KG/H2 SEC RADIAN RADIAN 
1 155.1 285.5 153.1 186.0 24.9 216.6 260.4 268.2 280.9 193.0 -235.5 -51.5 164.16 238.14 0.0373 0.0908 
2 164.3 280.0 161.8 183.0 28.1 211.9 270.4 275.6 291.4 193.7 -242.3 -63.6 174.13 236-90 0.0174 0.0755 
3 166.5 274.0 163.7 178.7 30.5 207.7 280.1 283.0 298.5 194.0 -249.6 -75.3 176.09 233.45 0.OrX)I 0.0615 
4 169.4 264.9 165.5 174.6 36.2 199.3 308.1 305.2 318.4 204.2 -2ifl.9 -106.0 177.71 233.90 -0.0471 0.0207 
5 170.3 257.4 164.2 161.7 45.0 200.2 343.1 334.9 340.3 210.4 -298.1 -134.7 176.34 221.61 -0.1031 -0.0339 
6 168.3 250.2 160.8 148.8 49.7 201.1 375.7 364.6 363.5 221.0 -326.0 -163.5 173.08 207.29 -0.1495 -0.0888 
7 164.6 242.7 157.2 130.3 48.8 204.7 398.4 386.8 383.3 223.9 -319.6 -182.1 169.39 181.76 -0.1735 -0.1248 
8 161.5 237.3 154.3 119.3 47.9 205.2 405.6 394.2 389.6 223.5 -357.7 -189-1 166.16 166.06 -0.1757 -0.1326 
9 158.8 230.5 151.7 106.1 47.0 204.6 412.5 401.6 395.7 223.8 -365.5 -197.1 163.26 147.55 -0.1713 -0.1365 
SL B-1 8-2 Be-1 8'-2 M-1 M-2 Ma-I Us-2 INCS INCH OEV TORN D FAC OEGA-8 LOSS-P W2/ XEFF-A IEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL m1 TOTAL TOTAL 
1 9.2 49.4 56.91 15.50 0.4654 0.8238 0.8429 0.5569 -0.31 5.97 12-98 41.41 0.5229 0.0566 0.0165 1.7384 96-07 96-36 
2 9-8 49.2 56.23 19.21 0.4943 0.8069 0.8767 0.5582 0.85 6.97 11.75 37.02 0.5321 0.0815 0-0237 1.7047 93.86 94-30 
3 10.5 49.3 56.73 22.88 0.5015 0.7881 0.8989 0,5579 1.97 7.95 12.06 33.84 0.5382 0.0859 3.0249 1-6893 93.19 93.67 
4 12.3 48.8 58.63 31.25 0.5106 0.7598 0.95115 0.5857 3.84 9.51 11.20 27.44 0.5272 0.0619 0.0176 1.6917 94-49 94.88 
5 15.3 51.0 61.17 39.68 0.5134 0.7335 1.0260 0.5997 4.20 9.09 8.53 21.49 0.5398 0.0748 0.0203 1.7074 92.77 93.29 
6 17.2 53.3 63.77 47.53 0.5071 0.7074 1.0951 0.6250 4.46 8.71 6.47 16.25 0.5442 0.1055 0.0265 1.7232 89.20 89.99 
7 17.3 57.4 65.84 54.27 0.4953 0.6787 1,1536 0.6263 4.39 7.90 6.72 11.57 0.5700 0.1751 0.0395 1,7280 81.96 83.29 
8 17.3 59.7 66.71 57.63 0.4857 0.6607 1.1714 0.6223 4.41 7.65 8.21 9.08 0.5809 0.2023 0.0423 1,7231 79.20 80-71 
9 17.2 62.5 67.49 61.60 0,4772 0.6388 1.1889 0.6203 4.01 7.00 10.57 5.89 0.5885 0.2282 0.0428 1.7113 76.50 78.20 
SL V-1 V-2 M-1 VM-2 YO-1 VO-2 U-1 U-2 VS-1 V'-2 ' I  0 -  RHOVH-1 RHOVH-2 EPSI-1 €PSI-2 PCT TE 
FT/SEC FT/SEC FTfSEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC LBn/FT2SEC LBH/FT2SEC DEGREE DEGREE SPAN 
1 508.9 936.8 502.2 610.2 E1.8 710.7 854.4 879.0 921.5 633.2 -772.6 -169.1 33.62 48.77 2.139 5.204 0.0500 
2 538.9 918.6 531.0 600.3 92.2 695.4 887.2 904.2 956,O 635.6 -794.9 -208.8 35.66 48.52 0.995 4.324 0.1000 
3 546.4 898.9 537.2 586.4 100.0 681.3 913.1 928.5 979.5 636.4 -819.0 -247.2 36.06 47.81 0.003 3.521 0.1499 
4 555.9 869.3 543.1 572.9 118.7 653.8 1010.9 1001.5 1044.5 670.1 -892.2 -347.7 36.40 47.91 -2.697 1.189 0.3000 
5 558.8 844.5 538.9 530.6 147.7 657.0 1125.7 1098.8 1116.6 690.5 -978.0 -441.8 36.12 45.39 -5,905 -1.944 0.5000 
6 552.3 820.8 527.6 488.2 163.1 659.9 1232.6 1196.2 1192.6 725.2-1069.5 -536.3 35.45 42.46 -8.566 -5.089 0.7000 
7 540.0 796.2 515.7 427.6 160.1 671.6 1307.2 1269.1 1257.7 734.8-1147.1 -597.5 34.69 37.23 -9.938 -7.152 0.8500 
8 530.0 778.7 506.2 391.4 157.1 673.2 1330.8 1293.5 1278.3 733.4-1l73.7 -620.3 34.03 34.01 -10.070 -7.600 0.9000 
9 521-1 756.2 497.8 348.2 154.2 671.3 1353.3 1317.8 1298.3 734-4-11919.1 -646.5 33.44 30.22 -9.812 -7,820 0.9500 
K l / A l  K l f A 1  T02fT01 P02/P01 EFF-AD EFF-P 
LBM/SEC KG/SEC ROTOR ROTOR 
SWT SQ4 % % 
35.10 171.26 1.1850 1.7104 89.55 90.31 
AIRFOIL AERODYNAi4lC SUCIMRY PRINT 
95 PERCENT DESIGN SPEED (STATOR PERFORWNCE) RUN td0 104 SPEED CODE 95 POINT NO 11 
8 259.8 202.5 153.5 
9 253.3 191.9 142.0 
SL 8-1 8-2 M-1 
DEGREE DEGREE 
1 45.0 15.1 0.8609 
2 44.6 15.9 0.8501 
3 44.5 16-4 0.8366 
4 43.9 37.90.8189 
5 45.9 21.0 0.7994 
6 48.3 22.9 0.7753 
7 51.9 23.4 0.7469 
8 53.8 23.3 0.7295 
9 55.9 22.0 0.7081 
SL V-1 V-2 M-1 
FT/SEC FT/SEC FT/SEC 
1 973.6 681.6 687.8 
2 961.8 678.1 683.5 
3 947.7 681.9 674.8 
4 925.3 685.0 669.2 
5 912.1 688.3 634.1 
6 891.4 687.7 592.7 
7 868.5 678.5 535.5 
8 852.4 664.3 503.5 
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-0.0175 -0.021 1 
-0.0588 -0.0636 
80.2 204-68 270.97 -0.0741 -0.0801 
71.8 189.13 257.17 -0.0905 -0.0984 
INCH DEV TURN D-FAC OMGA-B LOSS-P PO2/ 
DEGREE DEGREE DEGREE TOTAL TOTAL W 1  
-2.59 23.26 29.83 0.4811 0.1095 0.0379 0.9580 
-1.02 21.79 28.74 0.4751 0.0984 0.0347 0.9630 
-0.15 20.55 28.15 0,4611 0.0683 0.0245 0.9749 
-0.15 18.12 26.03 0.4443 0.0474 0.0179 0.9831 
-0.78 16.39 24.97 0.4346 0.03% 0.0158 0.9864 
-4.05 14.79 25.42 0.4325 0.0401 0.0169 0.9868 
-7.56 15.68 28.51 0.4498 0.0462 0.0203 0.9856 
-8.70 16.41 30.44 0.4672 0.0523 0.0233 0.9843 
-9.47 16.08 33.93 0.51161 0.0844 0.0386 0.9759 
YO-2 RHOVM-1 RHOVM-2 PCT TE EPSI-1 EPSI-2 
FT/SEC LBM/FTZSEC LBM/FT2SEC SPAN DEGREE DEGREE 
178.2 53.49 58.80 0.0550 7.878 8.511 
186.0 53.53 58.60 0.1083 7.244 7.623 
192.6 53.14 59.12 0.1610 6.595 6.776 
210.3 53.69 59.65 0.3151 4.577 4.460 
246.5 51.84 59.24 0.5165 1.864 1.660 
263.7 49.28 58.56 0.7145 -1.005 -1.207 
269.6 44.64 56.99 0.8603 -3.366 -3.646 
263.2 41.92 55.50 0.9080 -4.244 -4.592 
235.5 38.73 52.67 0.9548 -5.186 -5.636 
TO/TO PO2/POl PO/PiD EFF-A0 EFF-P 
STAGE STAGE STAGE STAGE 
z r 
1.1850 0.9809 1.6778 86-10 87.07 
TO/TO IEFF-A IEFF-P 
STAGE TOT-STG TOT-STG 
1.1780 67-96 88-70 
1.1753 86.71 87.60 
AlRFOlL AERODYNAMIC SUWRV PRINT 
95 PERCENT OESIGH SPEED (ROTOR PERFORHRNCE) RUN NO 106 SPEED CODE 95 POINT NO 1 
SL V - 1  V-2 VH-1 W-2 VO-1 W-2 U-1 U-2 V ' -1  U'-2 YO1-1 W'-2 RtWlYH-1 RHOUH-2 EPSI-1 EPSI-2 
M/SEC MISEC MISEC H/SEC M/SEC H/SEC MISEC UISEC H/SEC WSEC M/SEC H/SEC KGIHZ SEC KGiM2 SEC RADIAN RADIAN 
1 160.6 288.i 159.3 191.6 20.3 215.1 260.5 268.3 288.3 1Xi.8 -240.2 -53.2 168.67 245.39 0.0372 0.0899 
2 170.1 282.8 168.5 188.0 23.7 211.3 270.5 275.7 298.8 198.7 -246.8 -64.4 178.93 243.29 0.0172 0.0738 
3 173.3 27?.2 171.3 184.5 26.4 206-8 280.2 283.1 306.3 199.7 -253.9 -76.3 181.93 240-95 -0.0001 0.0590 
4 177.2 266.8 174.1 180.0 32.8 196.9 308-3 305.4 325.9 210.2 -275.4 -108.5 184.63 240.96 -0.0467 0.0170 
5 178.1 257.9 173.1 168.4 41.8 195.3 343.3 335.1 347-6 218.e -301.4 -139.8 183.44 230.30 -0.1017 -0,0379 
6 176.0 217.7 169.7 155.1 46.6 193.1 375.9 364.8 370.4 231.3 -329.2 -171.6 180.33 215.30 -0.1472 -0.0910 
7 172.2 240.8 166.0 141.1 45.7 195.1 398.6 387.0 390.0 - 238.2 -352.9 -191.9 176.56 196.11 -0.1728 -0.1265 
8 169.0 234.6 163.0 129.1 44.8 195.9 405.8 394.4 396.1 236.9 -361.0 -198.6 173.20 178.76 -0.1776 -0.1349 
9 166.1 223.0 160.2 108.2 43.9 195.0 412.7 401.8 402.1 233.4 -368.8 -206.8 170.14 149.06 -0.1747 -0,1384 
SL 8-1 8-2 Be-1 6'-2 H-1 M-2 M I - 1  Hs-2 INCS IIiCH OEV TURN DFP.C O)+GA-B LOSS-P P02/ XEFF-ASFF-P 
DEGREE DEGREE DEGREE DEGREE OEGREE DEGREE DEGREE DEGREE TOTAL TOTllL W 1  TOTAL TOTAL 
1 7.2 48.3 56.38 15.53 0.4828 0.8311 0.8665 0.5736 -0.84 5.44 13.00 40.86 0.5181 0.0425 0.0124 1.7612 96.97 97.20 
2 8.0 48.4 55.65 18.94 0.5128 0.8147 0.9008 0.5725 0.28 61.40 11.49 36.71 0.5310 0.0753 0.0220 1.7250 94.20 94.63 
3 8.7 48.3 55.98 22.49 0.5230 0.7972 0.9241 0.5743 1.22 7.21 11-67 33.49 0.5347 0.0795 0,0231 1.7a80 93.55 94.01 
4 10.7 47.6 57.71 31.08 0.5354 0.7652 0.9845 0.6029 2.86 a.53 11.03 26.63 0.5209 0.0581 0,0165 1.6989 94.68 95.06 
5 13.6 49.1 60.16 39.60 0.5382 0.7356 1.il504 0.6242 3.19 ll.08 8.44 20.56 0.5237 0.0652 0.0177 1.7052 93.46 93.93 
6 15.4 51.1 62.75 47.730.53150.70171.P1870.6552 3.44 7.69 6.68 15.02 0.5201 0.0932 0.0233 1.7036 89.99 90.71 
7 15.4 54.0 64.85 53.53 0.5193 0.6755 1.1763 0.6683 3.41 6.91 5.98 11.32 0.5345 0.1513 0.0347 1.7087 83.59 84.77 
8 15.4 56.5 65.76 56.85 0.5093 0.6548 1.1937 0.6612 3.46 6.70 7-44 8.90 0.5482 0.1829 0.0390 1-7001 80.20 81.61 
9 15.4 60.9 66.56 62.29 0.5002 0.6189 1.2105 0.6478 3.09 6.07 11.26 4.27 0.5651 0.2235 0.0410 1.6682 75-67 77.35 
SL V - 1  V-2 VM-1 VM-2 MI-1 H)-2 U-1 U-2 V'-1 V1-2 M8-1 VO1-2 RHOVM-1 E~~OVM-Z EPSI-1 EPSI-2PCTE 
FTISEC FTlSEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FTISEC FTISEC FTISEC FT/SEC LBH/FT2SEC LWIFT2SEC MGREE DEGREE SPAN 
1 527.0 945.2 522.8 528.6 66.6 705.8 854.3 880.3 945.8 652.4 -788.2 -174.5 35.55 50.26 2.131 5.154 0.0500 
2 558.1 927.9 552.7 616.8 77.7 693.2 887.6 904.6 980.5 652.0 -809.8 -211.4 36.65 49.83 0.983 4.227 0.1000 
3 568.6 909.4 562.0 605.3 86.5 678.6 915.5 928.9 1004.8 655.1 -833.0 -250.3 37.26 49.35 -0.007 3.381 0.1499 
4 581.4 875.2 571.4 590.6 107.7 645.9 1011.4 1002.0 1069.2 689.6 -903.7 -356.1 37.81 49.35 -2.675 0.974 0.3000 
5 584.3 846.0 567.9 552.4 137.3 640.8 1126.2 1099.4 1140.4 711.9 -989.0 -458.6 37-57 47.17 -5.828 -2.170 0,5000 
6 577.6 812.8 556.9 508.9 153.0 633.7 1233.2 1196.8 1215.3 758.9-1080.2 -563.0 36.93 44.10 -8.434 -5.211 0.7000 
7 564.9 790.0 544.6 463.1 150.0 640.1 1307.8 1269.8 1279.6 7811.6-1157.9 -629.7 36.16 40.17 -9,902 -7.245 0,8500 
8 554.5 769.7 534-7 423.6 146.9 642.6 1331.4 1294.1 1299.7 777.2-1184.6 -651.5 35.47 36.61 -10.174 -7.728 0,9000 
9 545.1 731.8 525.7 355.1 144.1 639.9 1354-0 1318.4 1319.2 765.9-1209.9 -678.6 34.85 30.53 -10.009 -7.931 0,9500 
UCl/Al K l l A l  TO2/TOl W2IMI1 EFF-A0 EFf-P 
LBM/SEC KGISEC ROTOR ROTOR 
SQFT SQM Z Z 
36.51 178.15 1.1827 1.7060 90.21 90.91 
AIRFOIL AERODYNMIC SUHWY I'RINT 
95 PERCENT MSIGN SPEED (STATOR PERFORWNCE) RUN NU 106 SPEED CODE 95 POINT NO 1 
SL V-1  V-2 VH-1 VM-2 W-1 VO-2 RHOVH-1 RHOVH-2 EPSI-1 EPSI-2 
H/SEC HISEC H/SEC H/SEC H/SEC H/SEC KG/W SEC KGIW SEC RAOIAN RADIAN 
1 302.7 241.0 219.4 227.3 208.6 79.9 270.99 306.32 0.1363 0.1483 
2 299.5 240.8 217.7 227.0 205.6 80.3 270.58 307.99 0.1237 0.1323 
3 295.6 242.1 215.8 228.3 202.0 80.7 269.69 311.99 0.1107 0.1169 
4 288.6 240.4 213.4 223.9 194.3 87.5 271.65 310.41 0.0712 0,0745 
5 281.3 237.4 202.7 217.7 195.1 94.7 263.20 304.41 0.0205 0.0232 
6 271.2 230.8 188-4 206.6 195.1 103.0 248.97 289.31 -0.0285 -0.0273 
7 264.1 226.7 174.0 199.9 198.7 107.0 230.85 277.82 -0.0643-0.0673 
8 258.5 222.7 163.7 195.8 20 .1  106.1 216.71 270.57 -0.0770 -0.0820 
9 247.6 210.5 146.0 183.9 200.0 102.5 192-33 251.72 -0.0913 -0.0988 
SL 8-1 B-2 H-1 H-2 INCS INCH OEV TURN 0 - ~ A C  OEEGA-8 LOSS-P W2/ PO/W TO/TO ZEFF-A %EFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL fQ1 STAGE SA6E TOT-STG TOT-STG 
1 43.4 19.3 0.87% 0.6813 -6.76 -4.10 27.47 24.11 0.3487 0.1249 0,0423 0,9506 1.6714 1.1808 87.41 88.29 
2 43.3 19.4 0.8697 0.6816 -5.36 -2.38 25.33 23.83 0.3416 0.1060 0.0366 0.9588 1,6519 1.1786 86.31 87-24 
3 43.0 19.4 0.8577 0.6863 -4.93 -1.65 23.61 23.58 0.3276 0.0737 0.0260 0.9719 1.6591 1.1764 88.21 89.02 
4 42.3 21.3 0.8361 0.6820 -5.90 -1.79 21.58 20.94 0.3098 0.0524 0.0194 0.9808 1.6664 1.1328 90.91 91-54 
5 43.9 23.5 0.8109 0.6717 -7.88 -2.84 18.91 20.40 0.3068 0.0532 0.0209 0.9813 1.6733 1.1763 89.84 90.55 
6 46.0 26.5 0.7759 0.6497 -12.19 -6.37 18.38 19.51 0.3051 0.0707 0.0289 0.9768 1,6640 1.11125 85.79 86.77 
7 48.8 28.2 0.7479 0.6330 -16.96 -10.69 20.42 20.63 0.3114 0.0862 0.0364 0.9732 1.6635 1.1970 79.42 80.93 
8 50.7 28.5 0.7284 0.6192 -18.15 -11.77 21.53 22.24 0,3217 0.0899 0.0384 0.9731 1.6591 1.2034 76.46 78.07 
. 9 53.9 29.1 0.6933 0.5817 -17.99 -11.52 23.25 24.72 0.3502 0.1006 0.0433 0.9723 1,6237 1.2079 71.42 73-29 
SL V-1 V-2 VH-1 VH-2 YO-1 W-2 RHOW-1 RHOVM-2 PCTTE EPSI-1 EPSI-2 
FT/SEC FT/SEC FT/SCC FT/SEC FTJSEC FT/SEC LBMlFlZSEC LEM/FT2SEC SPAN DEGREE DEGREE 
1 993.2 790.6 719.8 745.9 684.3 262.2 55.50 62.74 0.0550 7.807 8.497 
2 982.6 790.1 714.4 744.9 674.6 263.3 55.42 63.08 13.1083 7,068 7.582 
3 469.9 794.4 708.1 748.9 662.8 264.9 55.23 63.90 0.1610 6.342 6.697 
4 946.9 73.7 700.2 734.5 637.5 287.2 55.64 63.57 0.3151 4.078 4.268 
5 923.0 778.9 665.0 714.3 640.1 310.6 53.91 62.35 U.5165 1,176 1.331 
6 890.0 757.4 618.3 677.8 640.1 337.8 50.99 59.25 0.7145 -1.636 -1.566 
7 866.5 743.9 570.9 655.8 651.8 351.0 47.28 56.90 11.8603 -3.686 -3,855 
8 848.2 730.7 537.2 642.4 656.5 348.1 44.38 55-42 15.9080 -4.413 -4.698 
9 812.4 690.6 479.0 603.2 656.1 336.2 39.39 51.55 D.9548 -5.233 -5.658 
NCORR UCOilR UMRR TO/TO Kt2/PO1 POIPO EFF-AD EFF-P 
INLET INLET INLET STAGE STAGE STAGE STAGE 
RPH LBH/SEC KG/SEC 
































































A:RFOIL AERODYNMIC SWMRY PRINT 
90 PERCERT OESIGN SPEED (STATOR PERFORMNCE) RUN NO 104 SPEEO CODE 90 POINT NO 1 
9 231.9 207.6 
SL B-1 8-2 
DEGREE DEGREE 
1 43.0 17.9 
2 42.7 19.0 
3 42.5 19.4 
4 41.6 21.2 
5 42.6 24.2 
6 44.0 26.5 
7 47.1 27.4 
8 49.2 27-7 
9 52.8 28.0 
SL v-1 v-2 
FT/SEC FTISEC 
1 948.2 794.8 
2 937.8 793.3 
3 924.4 796.4 
4 -901.6 788.3 
5 871.6 769.0 
6 839.7 745.3 
7 817-1 732-3 
8 798.9 720.1 



































184.7 97.6 179.58 239.11 -0.0937 
lNCS INW DEV TURN 0-FCIC OSGA-B 
DEGREE DEGREE DEGREE OEUlEE TOTAL 
-7.22 -4.55 26.05 25.07 O.MC4 0,1249 
-5.91 -2-93 24.90 23.71 0.2908 0.1057 
-5.49 -2-21 23.63 23.01 0.2166 0.0714 
-6.53 -2.42 21.47 20.41 0.2581 0,0524 
-9.23 -4.18 19.64 18.33 0.24199 0.0578 
-14.17 -8.35 18.39 17.51 0.2498 0.0788 
-18.65 -12.39 19.68 19.67 0.2605 0.0911 
-13.63 -13.25 20.73 21.56 0.2710 0.0947 
-19.05 -12.58 22.16 24.75 0.2565 0.0985 
W-1 110-2 RHOVPI-1 RHOMI-2 PCI TE 
aFT/SEC FT/SEC LBH/FT2SEC LBH/FTZSEC SPAN 
647.9 245.0 52-43 60.54 0.0550 
637.3 258.8 52.38 60.14 0.1083 
625.2 265.8 52.11 60-96 0.1610 
599.6 285.7 52.39 60.47 0.3151 
589.6 315.6 50.88 58.19 0.5165 
583.4 332.6 48.62 55.49 0.7145 
598.5 337.2 44.89 53.73 0.8603 
605.1 334.3 41.97 52.43 0.9080 

















































TOAO IEFF-A XEFF-P 
SAGE TOT-ST6 TOT-ST6 
1.1574 86.17 87.00 
1.1550 85.37 86.24 
RPH LBHISEC KG/SEC 
10970.50 89.36 40.52 
AIRFOIL AEROOYHRnIC S W R Y  PRINT 
90 PERCENT DESIGN SPEED (ROTOR PERFORMNCE) RUN HI1 104 SPEED CODE 90 POINT NO 2 
SL V - 1  V-2 Vf4-1 VH-2 W--1 VO-2 U-1 U-2 V8-1 Vt-2 \ l O S - l  YOg-2 RHMTX-1 RI#)VK2 EPSI-1 EPSI-2 
HISEC MISEC M/SEC HISEC WSEC NISEC MISEC MISEC H/SEC IISEC II/SEC R/SEC KGIH2 SEC KGItl2 5EC RADIAN RADIAN 
1 145.8 272.2 143.9 179.2 23.8 2iM.8 246.7 254.0 265.3 185.9 -2'22.8 -49.2 156-68 227.04 0.0374 0.0903 
2 154.7 267.3 152.3 176.3 27.2 200.9 256.1 261.0 275-0 166.2 -228.9 -60.1 166.39 225.57 0.0176 0.0746 
3 156.8 262.0 154.1 173.3 29.1 196.6 265.3 268.0 282.0 187.4-2'36.2 -71.5 168.22 223.53 0.0003 0.0602 
4 159.3 252.1 155.5 168.0 34.7 188.0 291.8 289.1 300.5 196.0 -257.2 -1011  169.52 221-50 -0.0466 0.0185 
5 160.1 242.2 154.5 155.7 42.2 185.5 325.0 317.2 322.2 203.9 -282.8 -131.7 168.40 209.37 -0,1010 -0.0358 
6 158.7 234.5 151.9 146.3 45.6 183.3 355.8 345.3 345-4 218.3 -310-2 -162.1 166.00 199.66 -0.1464 -0.0892 
7 155.5 228.2 148.8 130.5 45.2 187.2 377.4 366.4 364.0 221-7 -332.2 -179-2 162-73 178.20 -0,1718 -0.1251 
8 152.7 223.0 146.1 119.3 44.3 188.3 384.2 373.4 369.9 220-2 -339-9 -185.1 159.69 162.40 -0.1755 -0.1333 
9 150.2 214.8 143.8 103.6 43.6 188.2 390.7 380.4 375-7 218.4 -347.1 -192.3 157.06 140.53 -0.1720 -0.1371 
SL 8-1 8-2 ~ ' - 1  0'-2 n-i x-2 HO-i n8-2 INCS rNcn o ~ v  TIRN DFAC 0ncA-B ross-P mi S F F - A ~ F - P  
DEGREE DEGREE DEGREE UGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 9.4 48.8 57.09 15.35 0.4366 0.7876 0.7941 0.5378 -0.13 6.14 12.83 41.74 0-5094 0.0590 0.0172 1.6447 95.87 96-15 
2 10.1 48.8 56.33 18.84 0.4644 0.7727 0.8252 0.5383 0-95 7-09 11-39 37-48 0.5201 0.0831 0.0242 1,6169 93.70 94.11 
3 10.7 48.6 56.87 22.44 0.4708 0.7563 0.8467 0.5410 2.11 8.10 11.62 39.43 0.5234 0.0834 0.0242 1.6057 93.33 93-76 
v - i  v-2 vn-1 vn-2 
FT/SEC FTISEC FTISEC FTISEC I 











W-1 vo-2 U-1 U-2 V'-1 2 VDg-1 Ktg-2 RH 
FTISEC FTISEC FTISEC FTISEC FT/SEC FTjSEC fT,/SEC FTISEC LBnl 
78.1 672.1 809.3 833.4 870.3 609.8 -731.1 -161.3 3 
89.1 659.3 840.3 856.4 902.3 611.1 -751-2 -197.1 3 
95.6 645.0 870.5 879-5 925.2 614.9 -774.9 -234.5 3 
113.8 617.0 957.5 948.6 986.0 643.2 -843.7 -331.7 3 
138.4 608.7 1066.2 1040.8 1057.2 669.0 -9,27.8 -432-1 3 
149.3 601.3 1167.5 1133.0 1133.3 716.2-1017.8 -531.7 3 
148.2 614.3 1238.1 1202.1 1194.3 727-3-10199.9 -567.8 3 
T02/T01 PO2IPO1 EFF-AD EFF-P 
I2OTOR ROTOR 
r: % 
1.1623 1.6072 89-43 90.11 
EPSI-1 EPSI-2 PCT TE 
DEGREE DEGREE SPAW 
AIRFOIL AERODYNMIC SIRWRY I'RIHT 
90 PERCENT DESIGN SPEED (STATOR PERFORMNCE) RW Nll 104 SPEED CODE 90 POINT m) 2 
S t  V-1  Y-2 VH-1 VH-2 W-1 VO-2 RHOW-1 RHOVH-2 EPSI-1 EPSI-2 
HISEC HISEC H/SEC H/SEC HISEC UISEC KG/H2 SEC KG/H2 SEC RADIAN RADIAN 
1 284.1 212.1 203.1 2C4.6 198.6 56-2 250.22 280.00 0.1367 0.1482 
2 281.1 211.6 201-9 202.7 195.6 60.9 250.24 278.87 0.1248 0.1323 
3 277-4 212.9 200.2 2G3.7 192.0 62.1 249-48 281.97 0.1127 0.1172 
4 270.8 212.7 197.2 202-3 185-5 65.7 249.72 283.35 0.0749 0.0756 
5 262.9 209.9 186.5 195.7 185.3 75-9 240.21 276.00 0.0249 0.0249 
6 255.7 207.0 176.5 190.4 185.1 81.2 230.86 269.19 -0.0238-0.0249 
7 249.7 204.4 161.2 186.7 190.7 83-3 211.28 261.70 -0.0616-0.0654 
8 244.8 200.9 151.4 183-3 192.4 82-3 197.97 255.53 -0.0755 -0.0810 
9 237.2 190.7 137.9 174.9 193.0 75-9 179.85 241.78 -0.0910-0.0985 
SL B-1 8-2 N-1 H-2 INCS INCH MV TtRN D-FAC OEM-8 LOGS-P W2/ P O W  TO/TO %EFF-A %Sf-? 
DEGREE DEGREE DEGREE DEGREE DEGREE OEGREE TOTAL TOTAL STAGE STAGE TOT-STG TOT-STG 
1 44-3 15.3 0.8266 0.5996 -5-96 -3.29 23.45 28.93 0.4259 0.1122 0.0388 0,9595 1.5762 1,1592 87-22 88.01 
2 44.0 16.7 0.8175 0.5986 -4-62 -1.64 22-58 27.31 0.4156 0.0996 0.0349 0.9646 1.5587 1.1569 36-19 87.02 
3 43.7 16.9 0.m62 0.6031 -4.23 -0.95 21.09 26-80 0.4013 0.0701 0,0251 0.9756 1.5662 1,1551 88.15 88.81 
4 43.2 18.0 0.7855 0.6030 -4.95 -0.84 18.24 25.23 0,3861 0.0428 0.0162 0.9857 1.5782 1.1528 91-12 91-67 
5 14.8 21.2 0.7589 0.5938 -6.97 -1-93 16.62 23.61 0.3774 0.0362 0.0144 0.9885 1.5830 1,155'6 90.02 90-64 
6 46.4 23.1 0.7337 0.5832 -11.81 -5.99 14-97 23.29 0.3770 0.0458 0.0192 0.9862 1.5862 1.1618 87.09 87-90 
7 49.8 24.1 0.7094 0.5717 -15-96 -9.69 16.32 25.73 0.3901 0.0545 0.0238 0.9894 1.5886 1.1769 79.92 81-18 
8 51.8 24.2 0.6923 0.5597 -17.05 -10.67 17.27 27-61 0.4028 0.0557 0.0247 0.9646 1,5852 1-1832 76.80 78-25 
9 54.4 23.5 0.6674 0.5284 -17.42 -10.94 17.58 30.97 0.4449 0.0780 0.0353 0.9798 1,5593 1.1882 71.92 73.60 
SL v-1 v-2 VH-1 VN-2 
FTISEC FTISEC FTISEC FT/SEC 
1 932.1 696.0 666.4 671.2 
fiCORR UCORR YCORR 
INLET INLET INLET 
RPH LBHISEC KGISEC 
10969.60 87.01 39.46 
M-2  RHOW-1 RHWn-2 I'CT TE 
FTISEC LBWFT2SEC LBHIFTZSEC SPAN 
184-3 51.25 57.35 0.0550 
TODO PO2lPOl WIPO EFF-AD 
STAGE STAGE STAGE 
L 














AIRFOIL AERODYNAMIC SWURY PIRINT 
90 PERCENT DESIGN SPEED (ROTOR PERFORWNCE} RUN NO 104 SPEED CON 90 WlNT NO 3 
SL V-1 V-2 VH-I Vn-2 HD-1 Hi-2 U-1 U-2 V'-1 V'-2 won-1 Wm-2 WOW-1 RHovn-2 EPSI-1 EPSI-2 
H/SEC HfSEC H/SEC H/SEC WSEC H/SEC H/SEC H/SEC W/SEC HlSEC H/SEC H/SEC KGW SEC KGm SEC RAf)lAN W I A N  
1 148.4 273.1 146.4 181.5 24-2 2M-0 246-8 254-0 266.3 188-3 -222-4 -50-0 158.70 229.04 0.0376 0,0901 
2 157.3 267.8 154.9 178.0 27.5 200-1 256.1 261.0 276.1 188.1 -228.6 -60.9 168.44 226.79 0.0180 0.0742 
3 159.5 262.1 156.7 174.4 29.8 195.7 265.3 268.0 282.8 188.8 -235.5 -72.4 170.37 223.93 0.0011 0,055 
4 162.2 252.3 158.4 170.3 35.1 186.2 291.8 289-1 301-7 199.0 -256.8 -103.0 171.93 223.61 -0.0448 0.01~9 
5 163.2 241.7 157.7 159.5 41.9 181.7 325.0 317.2 324.0 209.3 -2183.0 -135.5 171.16 213.61 -0.0990 -0.0365 
6 161.7 233.0 155.1 149.6 45.7 178.7 355.8 345.3 346.8 223.9 -31C.2 -166.6 168.72 203.19 9.1448 -0.0895 
7 158.5 126.7 151.9 134-7 45.5 182-3 377-4 366.4 36.0 228-1 -331-9 -184-0 165.35 182.99 -0.17M 6.1252 
8 155,7 221.2 149.2 123.5 44.6 183.5 384.2 373.4 370.9 226.5 -339.5 -189.9 162-34 167.10 -0.1752 -0.1336 
9 153.3 211.7 146.9 105.9 43.9 183.3 330.7 38G.4 376.6 223.7 -366.8 -197.1 159.73 14-67 -0,1722 6.1375 
SL B-i 8-2 B*-1 8.-2 H-i H-2 nm-i nl-2 INCS INCH I~EV mn o FAC O ~ ~ G A - D  L ~ S - P .  m21 SEFF-A ZEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEI;REE DEGREE TOTAL TOTAL FQI T~XJU TOTAL 
1 9.4 48.4 56.59 15.42 0.4445 0,7909 0,7977 0.5453 4 - 6 3  5.64 li!.90 41.17 0.5M7 0.0534 0.0155 1.6422 96-22 56-47 
2 1 48.4 55.85 18.91 0.4724 0.7747 0.8292 0.5442 0.47 6.60 1!1.46 36.94 0.5138 0,0825 0.0240 1.6118 93.63 94-08 
3 10.8 48.3 56.35 22.57 0.4793 0.7570 0.8499 0.5453 1.59 7.57 11-75 33.78 0.5181 0.0844 0.0245 1.5978 93.16 93.50 
4 12.5 47.5 58.35 31.15 0.4878 0.7268 0,9072 0.5732 3.49 9-17 lk.11 27-19 0.5053 0.0601 0.6171 1.5931 94.48 98-83 
5 14.9 48.6 60.89 40.26 0.4908 0.6930 0-9746 0.6000 3-33 8.31 !Lll 20.63 0.5034 0.0666 0.0179 1-5894 93-16 93.59 
6 16.4 49.9 63.45 47.92 0.4863 0.6643 1.0328 0.6382 4.13 8.38 ti.86 15.53 0.4942 0.0865 0.0216 1.5906 93-37 30.98 
7 16.7 53.4 65.45 53.65 0.4762 0.6404 1.0965 0.6443 4.01 7-51 6-10 11.80 0.5172 0.1513 0.0346 1.5937 83.07 64.14 
8 16.7 55.9 66.32 56-85 0.4674 0.6219 1-1132 0.6368 4.02 7.26 3-43 9.47 0.5327 0.1845 0,0394 1,5866 79-43 80-R 
9 16.7 59.9 67.08 61.67 0.4598 0.5922 1.1297 G6259 3.61 6.59 10.63 5-41 0.5493 0.2231 0.0418 1.5642 75.06 76.57 
VH-1 VH-2 VO-1 Kt-2 U-1 U-2 1 V'-2 W'-1 Ma-2 RHWX-I 
FT/SEC FTISEC FTISEC FTISEC FJISEC FTlSEC FT/SEC FT/SEC FTjrSEC FT/SEC Ufn/FTZSEC 
480.3 595.6 79.5 669.3 809.3 833.4 873.6 617.8 -729.8 -164.1 32.50 
508-1 584.1 90.3 656.6 840.3 856.4 905.9 617.3 -750.0 -199.9 34-50 
514.1 572.1 97.9 642.0 870.5 879.5 928.0 619.4 -772.6 -237.4 34.89 
519.6 558.6 i15.1 610.8 957.5 948.6 989.8 652.8 -8412.4 -337.8 35.21 
517.4 523.2 137.6 596.1 1066.2 1M0.8 1063.0 66.7 -928.6 -444.7 35.05 
509.0 490.8 149.8 586-3 1167.5 1133.0 1137-8 734.6-1017.6 -546.7 31-55 
498.3 442.1 149.1 598.2 1238.1 1202.1 1197-6 748.4-1089.0 603.9 33.87 
489.5 405.1 146.5 602.1 1260.5 1225.2 1216.8 743.2-11114-0 -623.0 33-25 
481.9 347.4 344.0 601-5 1281.8 1248.2 1235.7 734-1-1137-8 -646-7 32-71 
Kl/Al T02/TOl PO2/Wl EFF-M EFF-P 
KG /S EC RlOTOR ROTOR 
soil % i 
166.20 1.1585 1,5940 419.90 90.54 
EPSI-1 EPSI-2 PCr TE 
GEGREE DEGREE SPAN 
2.153 5.54 O.OMO 
1.030 4.250 0.1000 
O.W! 3.412 0.1499 
-2.565 1.025 0.3OW 
-5.624 -2.090 0.5000 
-8.298 -5.125 0,7000 
-9.788 -7.172 0.8500 
-10.035 -7.655 0.9000 
-9.868 -7.87T 0,9500 
AIRFOIL AERODYNWVIIC SUMWIRY PRINT 
90 PERCENT DESIGN SPEED (STATOR PERFORMINCE) RUN NO 104 SPEED CODE 90  POINT NO 3 
SL V-1 V-2 VM-1 1JH-2 W-1 M - 2  RHOVM-1 RHOVR-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC M/SEC H/SEC M/SEC KG/H2SEC KG/H2SEC RADIAN RADIAN 
1 286.0 222.1 206.6 214.0 197.8 59.3 252.8R 286.67 0.1362 0.1480 
2 282.7 221.7 204.9 212.2 194.8 64.2 252.24 285.88 0.1237 0.1318 
3 278.7 223.0 202.8 213.1 191.1 65.5 250.83 289.05 0.1108 0.1162 
4 272.2 221.9 200.8 210.8 183.7 69.2 252.49 289.40 0.0711 0.0733 
5 263.6 217.9 191.1 202.9 181.5 79.4 244.52 280.52 0.0207 0.0221 
6 255.2 212.8 180.4 195.4 1e0.6 84.2 234.38 270.81 -0.0270-0.0272 
7 248.9 209.6 165.7 191.1 185.7 86.2 215.70 262.70 -0.0630 -0.0668 1 
2 243.8 206.2 155.8 187.8 107.5 85.3 202.37 256.74 -0.0763-0.0818 
9 234.9 195.4 140.9 278.9 188.0 78.5 182.26 242.47 -0.0912-0.0988 
SL 8-1 8-2 FI-1 M-2 INCS INCH DEV TURN D-FAC OMEGA-B LOSS-P PO21 PO/PO 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STAGE 
1 43.6 15.5 0.8335 0.6301 -6.57 -3.90 23.59 28.18 0.3899 0.1170 0.0404 0.9572 1.56% 
2 43.4 16.8 0.8234 0.6296 -5.18 -2.20 22.70 26.64 0.3776 0.0992 0.5348 0.9644 1,5527 
3 43.2 17-0 0.8110 0,6342 -4.73 -1.46 21.23 26.16 0.3619 0.0655 0.0234 0,9770 1.5604 
4 42.4 18.1 0.7909 0.6317 -5.76 -1.65 18.40 24.26 0.3473 0.0438 0.0165 0.9852 1.5694 
5 43.5 21.4 0.7625 0.6190 -8.26 -3.22 16.79 22.15 0.3372 0.0399 0.0159 0.9873 1.5692 



































FT/SEC LBH/FTZSEC LBM/FT2SEC SPAN 
194.6 51-79 58.71 0.0550 
51.66 58.55 0.1083 
5.l37 59.20 0.1610 
51.71 59.27 0.3151 
50.08 57.45 0.5165 
48.00 55.46 0.7145 
44.18 53.80 0.8603 
41.45 52.5.e 0.9080 
37.33 49.66 0.9548 
TO/TO W2/P01 W/PO EFF-AD 























TOAO SEFF-A SEFF-P 
STAGE TOT-ST6 TOT-STG 
1.1581 86-96 87.76 
1,1557 86.03 86.87 
1.1536 88.26 88.97 
1,1506 91.24 91.78 
1.1521 90.35 90.94 
1.1566 87.05 87.84 
AIRFOIL AERODYNAMIC SUWARY PRINT 
90 PERCENT DESIGti SPEED (ROTOR PEWFORI.Y\IICE) - RUN NO 1114 SPEED CODE 90 POINT NO 4 
SL V-1 V-2 VM-1 M - 2  1 YO-2 U-1 U V'-1 Fa-2 V0'-1 VOt-2 RHr!>%-1 RHOUH-2 EPSI-1 EPSI-E 
M/SEC M/SEC H/SEC M/SEC M/SEC H/SEC H/SEC M/SEC WSEC M/SEC H/SEI: H/SEC KWH2 SEC KG/M2 SEC RADIAN RADIAN 
1 141.1 270.9 139.2 176-1 22.5 205.9 246.7 254.0 263.9 182.5 -224.1 -4'3.1 152.71 224.52 0.0369 0.0904 
2 150.0 265.7 147.8 173.; 25.5 201.5 256.1 261.0 273.9 183.1 -230.6 -59.5 162.61 222.96 0.0167 0.0748 
SL B-1 8-2 B'-1 8'-2 tl-1 H-2 K'-1 Ma-2 INCS INCH DEll TURti 
DEGREE DEGREE DEGREE DEGREE MGREE DEGREE DEGREE DEGREE 
1 9.2 49.5 58.09 15.30 0.4218 0.7827 0.7890 0.5274 0.87 7.14 12.78 42.79 
2 9.8 49.4 57.31 18.99 0.4496 0.7667 0.8208 0.5283 1.93 8.05 11.53 38.32 
D FRC GRGA-8 LOSS-P P O E /  XEFF-A XEFF-P 
TOTAL TOTAL PO1 TOTAL TOTAL 
0.5222 0.0662 0,0193 1.6508 95.45 95.76 
0.5324 0.0903 0.0263 1.6224 93.26 93.71 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC FTlSEC FT/SIEC FT/SEC LBn/FT2SEC LBM/FT2SEC DEGREE DEGREE SPAN 
1 462.8 888.8 456.9 577.7 73.9 675.5 809.3 833.4 865.7 598.9 -735.4 -157.9 31.28 45-98 2.115 5.178 0.0500 
8 481.5 741.3 463.3 372.1 141.6 641.1 1260.5 1225.2 1211.0 692.6-l l i8-9 -584.1 31.84 31.89 -10.144 -7.648 0 - W O  
9 476.6 718.3 455-8 325.5 139.1 640.3 1281.9 1248.2 1230.4 689.6-1142.8 -607.9 31.31 27.84 -9.886 -7.856 0.9500 








































































































AIRFOIL AEROOYNAMIC SUCIlARY PRINT 
90 PERCENT DESIGN SPEED (ROTOR I'ERFORWNCE) - RUH NO 104 SPEED CODE 90 POINT NO 5 
H/SEC M/SEC M/SEC M/SEC H/SEC H/SEC M/SEC H/SEC. H/SEC H/SEC M/SEC H/SEC KG/H2 SEC KG/E12 SEC RADlAN RhDIAN 
1 134.7 270.1 133.0 172.4 21.5 208.0 246.5 253.8 261.4 178.4 -225.0 -45.9 147-28 221.20 0.0362 O.OWb 
2 143.5 264.8 141.4 169.5 24.3 203.4 256.0 260.9 271.4 179.0 -231.7 -57.5 157.08 219-68 0.0151 0.0748 
3 145.4 259.7 143-0 165.7 26.5 2Xl.O 265.2 267.9 278.2 179.1 -238.7 -67.9 158.70 216.49 -0.0032 0.0€07 
4 147.5 251.5 144.1 159.9 31.6 194.2 291.7 288.9 297.3 185.9 -260.1 -94.8 159.76 213.51 -0.0531 0.0193 
S 148.0 245.5 143.0 147.7 38.4 196.0 324.8 317.0 320.1 191.0 -286.4 -121.0 158.58 201.14 -0.1123 -0.0368 
6 146.4 240.4 140.2 133.4 42.1 200.0 355.6 -345.1 343.4 197.1 -313.5 -145.1 155.83 183.91 -0.1609 -0.0939 
7 143.0 234.0 136.8 113.1 41.7 204.8 377.1 366.2 362.3 197.0 -335.5 -161.3 152.?4 156.26 -0.1828 4.1292 
8 140.0 230.1 134.0 103.1 40.8 205-7 383.9 373.2 368.4 196.7 -343.2 -167 5 149.06 142.25 -0.1832 -0,1358 
9 137.6 224.7 151-7 31.0 40.0 205.5 390.4 380.2 374-4 197.0 -350.4 -174.2 146.40 125.53 -0.1757 -0.1382 
SL 8-2 8-2 8'-1 8'-2 4-1 M-2 HI-1 MI-2 INCS INCH OEV TURlf DFAC OHEGA-8 LOSS-P W2/ XEFF-CIZEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOTAL TOTAL 
1 9.2 50.4 59.35 14.92 0.4023 0.7792 0.7803 0.5146 2.13 8.40 12.39 44.43 0.5374 0.0779 0.0227 1.6576 94.79 95-14 
2 9.7 50.2 58.56 18.75 0.4294 0.7628 0.8121 0.5156 3.18 9-31 11.30 39.81 0.5470 8.0992 0.0289 1.6306 92.80 93-27 
3 10.5 50.4 59.07 22.30 0.4352 0.2470 0.8328 0.5150 4.31 10.30 11.48 36.77 0.5544 0.1017 0.0296 1.6216 92.23 92.74 
4 12.4 50.5 61.03 30.65 0.4418 0.7207 0.8904 0.5326 6.18 11.86 10.60 30.39 0.5555 O.OB90 0.0254 1.6271 92.40 92.91 
5 I 52.9 63.52 39.21 0.4434 0.6985 0.958a 0.5434 6.55 11.44 8.06 24.30 0.5752 0.1115 0.0385 1.6472 89.66 90.36 
6 16.8 56.2 65.98 47.27 0.4382 0.6778 1.0282 0.5557 6-67 10.92 6.23 18.71 0.5953 0.1587 0.0401 1.6689 84.60 85.66 
7 17.0 61.0 67.90 54.83 0.4277 0.6528 1.0837 0.5497 6.45 9.96 7.28 13.07 0.6276 0.2277 0.0506 1.6787 77.87 79.41 
8 17.0 63.3 68.74 58.28 0.41% 0.6391 1.1012 0.5464 6.44 9.68 8.87 10.45 0.6380 0.2518 0.0517 1.6790 75.60 77.30 
9 16.9 66.0 69.45 62.41 0.4111 0.6218 1.1184 0.5451 5.98 8-96 11.37 7-05 0.6452 0.2753 0.0503 1.6726 73.34 75.18 
SI V-1 V-2 W - 1  VH-2 'a-1 VO-2 U-1 U-2 V'-1 Vs-2 V0'-1 M ' - 2  RHOVH-1 RHOUH-2 EPSI-1 £PSI-2PCfTE 
FT/SEC FT/SEC FT/SEC W E C  FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBn/FT2SEC Lffl/FTZSEC DEGREE DEGREE SPAN 
1 442.1 886.3 436.4 565.6 70.5 682.4 808.8 832.8 857.6 585.3 -7319.2 -150.5 30.17 45.30 2.072 5.177 0.0500 
2 470.9 865.7 464.1 556.1 79.7 687.4 859.8 855.9 890.6 587.2 -760.1 -188.5 32.17 44.99 0.868 4.286 0.IOOO 
3 477.0 852.2 469.0 543.7 86.8 656.2 870.0 878.9 912.9 587.5 -783.1 -222.7 32.50 44.34 -0.183 3.476 0.3499 
4 484.0 825.3 472.8 524.7 103.7 637.0 956.9 948.0 975.5 609.9 -1253.3 -311.0 32.72 43.73 -3.044 1.106 0.3000 
5 485.7 805.4 469.1 484.7 125.9 643.2 1065.6 1040.2 1050.3 626.5 -939-7 -397.0 32.48 41.19 -6.433 -2.11'1: 0.5060 
6 480.2 788.7 459.9 437.5 138.2 656.2 1166.8 1132.3 1126.7 646.6-1028.6 -476.1 31.92 37.67 -9.218 -5.380 0.7000 
7 469.0 767.8 448.7 371.2 136.7 672.1 1237.4 1201.4 1188.6 646.5-11013.7 -529.3 31.18 32.00 -10.476 -7.401 0.8500 
8 459.5 754.8 439.6 338.2 133.8 674.8 1259.7 1224.4 1208-7 645.3-1125-9 -549.6 30.53 29.13 -10.496 -7.781 0.9000 
9 451.5 737.3 432.0 298.5 131.2 674.1 1281.1 1247.4 1228.3 646.5-1149.8 -573.3 29.98 25.71 -10.065 -7.917 0.9500 
WCl/Al K l /M T02/TOl W 2 / W l  EFF-AD EFF-P 
LEM/SEC KG/SEC RDTOR ROTOR 
SqFT So1 X 
31.50 153.71 
X 
1.1776 1.6509 85.68 87.59 
AIRFOIL AEROOYHAHIC SUMHARY PRIIIT 
90 PERCENT DESIGN SPEED (STATOR PERFORWNCE) RUN NO 104 SPEED CODE 90 POINT NO 5 
SL V-1 V-2 VM-1 VM-2 VO-1 W-2 RHOVM-1 RIIOW-2 EPSI-1 EPSI-2 
M/SEC H/SEC M/SEC MISEC M/SEC NSEC KG/H2 SEC KGjM2 SEC RADIAN RADIAN 
1 278.0 182.7 191.4 176.5 201.6 47.3 241.18 i55.83 0.1388 0.1497 
2 274.3 181.1 189-9 173.9 197.9 50.4 240.98 25i.G5 0.1292 0.1353 
3 270.7 181.6 187.5 174.4 195.3 50.9 239-03 254.74 0,1195 0.1218 
4 265.5 184.5 184.1 175..8 191.3 56.1 238.59 259.32 0.0881 0.0846 
5 261.6 186.C 174.0 172.9 195.4 68.6 229.08 256.19 0.0439 0.0389 
6 257.6 lR9 6 160.6 174.,2 201.5 74.8 214.07 258.48 -0.0056 -0.0097 



























177.16 251.40 -0.0687 
162.43 239.45 .. -0.0877 
DEV TURN O-FAC OEGA-6 
DEGREE DEGREE TOTAL 
23.10 31.44 0.5348 0.1067 
22-02 29.98 0.5307 0.1005 
20.43 29.85 0.5226 0.0798 
17.95 28.38 0.5022 0.0523 
17.07 26.67 0.4917 0.0520 
15.10 28.21 0,4862 0.0449 
15.95 32.G8 0.4936 0.03% 
16-89 35.96 0.5100 0.0447 
17.93 36.15 0.5451 01.0676 
TO/IO IEFF-A XEFF-P 
STAGE TOT-STG TOT-STG 
1.1638 87.21 88-03 






























VO-2 R~IOVH-1 RHOW-2 PCI TE EPSI-1 
FT/SEC LBM/FTZSEC LBH/FT2SEC SPAN DEGREE 
155.1 49.40 52.40 0.0550 7.955 
165.2 49.35 51.83 0.1083 7.405 
167-0 48.97 52.17 0.1610 6.849 
184.1 48.87 53.11 0.3151 5.045 












815.1 616.2 435.4 







248.9 36.28 51.49 0.9080 -3,938 
238.8 33.27 49.04 0.9548 -5.026 
Tofin ~ 0 2 1 ~ 0 1  WIPO EFF-AO EFF-P 
STAGE STAGE STAGE STAGE 
i X 
1.1776 0.9816 1,6205 83.25 84.35 
RPM LBMISEC 
10962.90 81.70 
AIRFOIL AEROOYNAHIC SUNRY PRlNT 
90 PERCtNT CESIGW SPEED (ROTOR PERFORWINCE) RUI4 NO 106 SPEED CODE 90 POINT NO 2 
SL V-l  V-2 VM-1 'JM-2 VO-1 VO-2 U-1 U-2 V'-1 V'-2 VO'-1 VOa-2 RHOVH-1 RHOVH-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC M/SEC M/SEC H/KC M/SEC M/SEC M/SEC H/SEC HI/SEC M/SEC KG/H2 SEC KG/H2 SEC RADIAN RADIAN 
1 149.4 279.7 148.0 184.5 20.0 210.3 236.7 243.8 262.4 187.5 -2116.7 -33.5 159.93 230.73 0.0377 0,0&97 
2 158.5 274.4 156.9 180.9 22.9 206.4 245.8 250.5 272.6 186.2 -222.9 -44-1 170.02 228.44 0.0182 0.0733 
3 161.2 268.5 159.2 177.7 25.4 201.2 254.6 257.3 279.1 186.3 -229.3 -56.0 172-50 226.41 0.0014 0.0585 
4 164.4 257.9 161.5 174.2 31-0 190.2 200.1 277.5 296.9 194.9 -249.1 -87.3 174.68 227.31 -0.0443 0.0162 
5 165.6 247.0 161.2 163.9 38.2 184.8 311.9 304.4 317.6 202.9 -273,7 -119.7 174.26 218.28 -0.0908 -0.0363 
6 164.3 237.5 159.0 155.0 41.3 179.9 341-5 331.4 339.7 216.8 -300.2 -151.5 172.21 209.42 -0.1459 -0.0913 
7 lG0-9 230.0 155.6 139.3 41.2 183.0 362.2 351.6 356.7 218.7 -321.0 -168.6 168.73 188.01 -0.1738 -0.1275 
8 158.0 223.8 152.8 126.7 40.4 184.5 368.7 358.4 362.1 215.2 -328.3 -173.9 165.57 170.40 -0.1789 -0.1359 
9 155.5 211.8 150.4 104.9 39.6 184.0 375 .O 365.1 367.5 209.3 -335-3 -181.1 162.83 14L1.16 -0.1760 -0.1391 
S t  B-1 8-2 B ' - i  8'-2 X-1 M-2 H'-1 Ht-2 INCS INCH OEV TLqN DFAC OKWL-B LOSS-P PO21 EFF-ALEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
I 7.7 48.8 55.60 10.29 0.4476 0.8118 0.7864 0.5440 -1.62 4.66 7.77 45.31 0,5087 0.0451 0.0134 1.6596 96.91 97-12 
2 8.3 48.8 54.83 13.73 0.4762 0.7950 0.8188 0.5394 -0.54 5.58 6.28 41.10 0.5271 0.0832 0,0249 1.6274 93.83 94.24 
3 9.0 48.6 55.22 17.51 0.4846 0.7766 Q.8352 0.5390 0.46 6.44 6.69 37.70 0.5318 0.0847 0.0254 1.6118 93.36 93.79 
4 10.9 47.5 57.06 26-61 0.4948 0.7441 0.8933 0.5622 2.21 7.88 6.56 30.45 0.5201 0,0581 0.0172 1.6038 94.84 95.18 
5 13.4 48.3 59.52 36.05 0.4986 0.7091 0.9561 0.5826 2.55 7.44 4.89 23.47 0.5210 0.0634 0.0181 1.5988 93.72 94.12 
6 14.6 49.1 62.12 44.19 0.4943 0.6780 1.0222 0.6188 2.81 7.05 3.13 17.93 0.5110 0,0834 0.0223 1.5962 90.99 91.56 
7 14.8 52.6 64.19 50.31 0.4838 0.6506 1.0724 0.6186 2.75 6.25 2-76 13.88 0.5379 0.1513 0.0373 1.5944 83.50 84.54 
8 14.8 55.4 65.10 53.80 0.4747 0.6301 1.0877 0.6057 2.80 6.04 1.38 ld.30 0.5582 0.1889 0.0435 1,5850 79.50 80.77 
9 14.8 60.2 65.90 59-84 0.4667 0.5926 1.1030 0.5857 2-43 5.41 8.81 6.05 0.5828 0.2370 0.0470 1.5524 74.12 75.66 
SL V - 1  V-2 VM-1 VH-2 VO-1 VO-2 U-1 'J-2 V ' -1  V'-2 \YOe-1 YO'-2 RHOVH-1 RICOVH-2 EPSI-1 EPSI-2PCTTE 
FT/SEC FT/SEC Ff/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FTZSEC DEGREE DEGREE SPAN 
1 490.1 917.8 485.6 605.2 65.7 690.1 7?6.7 799.8 861.0 615.1 -711.0 -109.8 32.75 47.26 2.160 5.138 0.0500 
2 520.1 900.4 514.7 593.4 75.1 677.1 806.5 822.0 894.3 610.9 -731.4 -144.8 34.82 46.79 1,043 4.202 0.1000 
3 528.9 8UO.9 522.3 583.0 83.2 660.3 835.5 844.0 915.8 611.3 -752.3 -183.8 35.33 46.37 0.082 3.351 0.1499 
4 539.5 846.2 529.9 571.6 101.7 623.9 919.0 910.4 974.0 639.4 -817.3 -286-5 35.78 46.56 -2,541 0.928 0.3000 
5 543.5 810.3 528.8 537.7 125.4 606.2 1023-3 998.9 1042.0 665.3 -897.9 -392.7 35.69 44.71 -5,662 -2,192 0.-W 
6 538.9 779.1 521.6 508.6 135.5 590.2 1120.5 1087.4 1114.6 711.2 -985.0 -497.i 35.27 42.89 -8.359 -5.229 O.7OW 
7 528.1 754.6 510.5 456.9 135.1 600.5 1188.3 1153.7 1170.4 717.5-1053.2 -553.2 34.56 38.51 -9.957 -7-305 0.8500 
8 518.5 734.4 501.3 435.0 132.6 605.3 1209.8 1175.8 1188.1 706.0-l(077.2 -570.5 33.91 34.90 -10.252 -7.787 0.9000 
9 510.2 694.8 492.3 344.0 130.1 603.6 1230.2 1197.9 1205.7 686.7-1100.2 -594.3 33.35 28.71 -10,082 -7.970 0.9500 
WCl/AI WCl/Al T02/TOI P02/P01 EFF-A0 EF F-P 
LBM/SEC KG/SEC ROrOR ROTOR 
SqFT s4M X X 
34-66 169.14 1-1594 1.6013 90.31 90.93 
AIRFOIL AERODYNAMIC SUMWRY PRINT 
90 PERCENT DESIGN SPEED (STATOR PERFORWNCE) LUN ti0 106 SPEED CODE 00  POINT 140 2 
SL V-1 V-2 VM-1 VM-2 VO-1 VO-2 RHOVM-1 RHOVM-2 EPSI-; EPSI-2 
M/SEC M/SEC M/SEC H/SEC M/SEC t.I/SEC KG/W SEC KG/W SEC RACIAN RADIAH 
1 293.9 240.1 211.7 229.4 203.9 71.0 255.82 297.48 0.1350 0.1476 
2 290.6 240.1 210.0 227.6 200.9 76.5 255.18 297.01 0.1213 0.1310 
3 286.4 241.2 208.2 227-5 196.6 80.2 254-44 299.05 0.1075 0.1150 
4 279.1 238.0 206.6 221.9 187.7 86.0 256-96 295.32 0.0663 0.0716 
5 269.8 232.8 196.7 213.7 184.6 92.2 249.46 286.59 0.0154 0.0201 
6 260.2 226.0 186.2 202.5 181.8 100.4 240.08 272.11 -0.0304 -0.0286 
7 252.5 222.0 170.4 197.2 186.4 102.0 220.24 263.31 -0.0636 -0.0667 
8 247.0 218.2 159.7 194.0 188.5 99.9 205.88 257.60 -0.0760-0.0812 
9 235.6 206.2 141.1 183.7 188.7 93.6 180.94 241.70 -0.0906 -0.0981 
SL B-1 8-2 M-1 M-2 INCS INCH OEV TURN D-FAC OPZGA-B LOSS-P P02/ PO/PO 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE 
1 43.8 17.2 0.8588 10.6852 -6.39 -3.72 25.30 26.65 0.33741 0.1250 0.0428 0.9523 1.5769 
2 43.6 18.5 0.8483 0.6858 -5.01 -2.03 24.44 25.08 0.322(: 0.1034 0.0359 0.9613 1.5616 
3 43.2 19.4 0.8353 10.6900 -4.70 -1.42 23.56 23.86 0.3020 0.0697 0.0246 0.9745 1.5693 
4 42.2 21.2 0.8129 0.6811 -5-97 -1.85 21.42 21.03 0.2871 0.0589 0.0218 0.9793 1,5704 
5 43.: 23.3 0.7822 0.6645 -8.61 -3.56 18.74 19.85 0.2815 0.0627 0.0246 0.9792 1.5653 
6 44.3 26.4 0.7498 0.6425 -13.86 -8.04 18.27 17.95 0.2754 0.0850 0.0348 0,9736 1,5540 
7 47.6 27.4 0.7206 0.6265 -18.18 -11.91 19.63 20.20 0.2841 0.0914 0.0389 0.9732 1.5523 
8 49.7 27.2 0.7015 0.6133 -19.14 -12.76 20.32 22.46 0.2981 0.0958 0.0414 0.9729 1.5476 
9 53.2 27.0 0.6649 0.5760 -18.67 -12.19 21.11 26.18 0.3303 0.1021 0.0448 0.9737 1.5137 
SL V-1  V-2 VM-1 VM-2 VO-1 V3-2 RIIOVM-1 RHOVH-2 PCTTE EPSI-1 EPSI-2 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBlVFT2SEC LBM/FT2SEC SPAN OEGREE DEGREE 
1 964.4 787.9 694.5 752.6 669.1 233.0 52.39 60.93 0.0550 7.736 8.457 
2 953.4 787.9 689.0 716.8 659.0 251.1 52.26 60.83 0.1083 6.952 7.505 
3 939.6 791.4 683.3 746.3 644.9 263.2 52.11 61.25 0.1610 6.157 6.590 
4 915.7 780.8 677.8 729.0 615.8 282.3 52.63 60.48 0.3151 3,797 4.103 
5 805.2 763.7 645.4 791.2 605.0 302.5 51.09 58.70 0.5165 0.883 1.?50 
6 853.8 741.5 610.8 664.3 595.6 329.5 49.17 55.73 0.7145 -1.745 -1.637 
7 828.5 728.5 558.9 647.0 611.5 334.8 45.11 53.57, 0.8603 -3.642 -3.821 
8 810.5 716.0 524.0 636-6 618.3 327.8 47-17 52.7t; 0.9080 -4.354 -4.650 
9 773.0 676.5 463.1 602.8 619.0 307-1 37.06 49.50 0.9548 -5.189 -5.619 
NCORR WCORR WCORR TO/TO P02/P01 PO/PO EFF-AD EFF-P 
INLET INLET INLET STAGE STAGE STAGE STAGE 
RPM LB!4/SEC I(G!SEC % X 
10528.00 89.90 40.77 1.1594 0.9738 1.5594 04-90 85.81 
TOAO XEFF-A XEFF-P 
STAE TOT-STG TOT-STG 
1.1605 86.59 87-42 
1.1586 85.63 86.50 
1.1561 88.02 88.75 
1.1523 90.37 90.96 
1-1533 89.11 89.78 
1,1572 85.39 86.27 
1.1698 78.82 80.08 
1.1762 75.40 T6.86 
1.1805 69.66 71.37 
AIRFOIL AEROOYNAUIC SUmARY PRINT 
70 PERCENT DESIGN SPEED (ROTOR PERFORMt4CE) RUll NO 104 SPEED CODE 70 POINT NO 1 
SL V - 1  - 2  VM-1 VM-2 VO-1  VO-2 U-1 U-2 V ' - 1  Vg-2 YOg-1 VOs-2 RIIOVH-1 RHOVA-2 EPSI-1 EPSI-2 
M/SEC H/SEC M/SEC H/SEC H/SEC M/SEC H/SEC M/SEC A/SEC #/SEE M/SEC H/SEC KG/M2 SEC KGIH2 SEC RADIAN RADIAN 
1 120.3 220.7 117.1 158.7 27.6 153.4 191.8 197.5 201.7 164.8 -164.3 -44.2 132.58 191.06 0.0375 0.0890 
2 127.1 217.6 123.6 156.0 29.3 151.6 199.2 203.0 210.1 164.3 -169.9 -51.4 140.30 188.70 0.0179 0.0719 
3 128.4 213.7 125.0 155.5 29.8 146.6 206.4 208.5 216.3 167.11 -176.6 -61.9 141.76 189.05 0.0006 0.0562 
4 130.0 203.0 126.1 153.2 31.9 133.1 227.0 224.9 232.3 178.5 -195.1 -91.7 142.94 188.45 -0.0479 0.0110 
SL 8-1 8-2 6'-1 8'-2 A-1 M-2 HI-1 Mg-2 INCS INCH DEV TIRN D FAC OHGA-0 LOSS-P 
DEGREE DEGREE DEGllEE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL 
1 13.2 44.0 54.45 l5.56 0.3579 0.64'9 0.6002 0.4837 -2.77 3.51 13.04 38.89 0.3758 0.0370 0.0108 
2 13.3 44.2 53.92 18.26 0.3787 0.6379 0.6262 0.4817 -1.46 4,6J 10.80 35.67 0.4004 0.0772 0.0226 
3 13.4 43.3 54.71 21.73 0.3829 0.6263 0.6449 0.4906 -0.05 5.93 10.90 32.98 0.3973 0.0688 0.0201 
4 14.2 41.0 57.15 30.90 0.3878 13.5944 0.6927 0.5229 2.30 7.97 10.85 26.25 0.3749 0.0383 0.0109 
P02/ S F - A  S F - P  
PO1 TOTAL TOTAL 
1.3256 97.13 97.24 
1.3115 93.54 93.79 
1,3053 93.82 94.05 
1.2883 95.82 95-96 
1.2639 93.63 93.84 
1.2435 90.71 91.00 
1,2254 81.49 82.02 
1.2098 75.26 75.91 
1.1846 67.07 67-85 
SL V-1 V-2 VM-1 VM-2 YO-1 VO-2 0-1 U-2 V'-1 V1-2 VOg-1 V0'-2 Ri1OVH-1 
FTISEC FTISEC FTISEC FTISEC FTISEC FTISEC FTISEC FTISEC FTISEC FTISELr FTISEC FTISEC LBHIFTZSEC 
T02/T01 PO2/POL EFF-AD EFF-P 
ROTOR ROTOR 
X X 
1.0765 1.2637 90.45 90.76 
RHOVH-2 EPSI-1 
LBAIFTZSEC DEGREE 
EPSI-2 PCT TE 
OEGREE SPAN 
AIRFOIL AERODYNAMIC SWMRY PRINT 
70 PERCEHr DESIW.4 SPEED (STATOR PERFORWNCE) RUN! NO 104 SPEED CODE 70 POINT NO 1 
SL V-1 V-2 UH-1 94-2 VO-1 VO-2 RIIOVH-1 RHOVH-2 EPSI-1 EPSI-2 
M/SEC H/SEC M/SEC R/SEC M/SEC M/SEC KG/H2 SEC KG/W SEC RADIAN RADIAN 
1 235.7 230.9 182.8 224.2 143.7 55.2 213.64 252.03 0.1344 0.1477 
2 234.1 233.0 181.8 225.2 147.5 59.6 212.82 254.78 0.1197 0.1309 
3 231.6 234.5 182.1 226.3 143.1 61.3 213.83 257.77 O.lI?45 0.1148 
4 223.3 225.7 180.5 216.2 131.4 65.0 213.83 248.03 0.0607 0.0716 
- 
TO/TO SFF-A IEFF-P 
STAGE TOT-STG TOT-STG 
SL 0-1 8-2 H-1 H-2 INCS IWCM DEV TURN 0-FA.C O#GA-0 LOSS-P P02/ PO/PO 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE 
1 39.0 13.8 0.6959 0.6803 -11.19 -8.52 21-93 25.22 0.1560 0.1705 0.0594 0.9529 1.2613 
2 38.9 14.8 0.6909 0.6874 -9.67 -6.69 20.69 24.15 0.1339 0.1303 0.0461 0.9645 1.2635 
3 38.0 15.1 0.6834 0.6929 -9.90 4 - 6 2  19-30 22.92 0.1103 0.0883 0.0319 0.9764 1.2727 
4 36.0 16.7 0.6587 0.6667 -12.18 -8.07 16.97 19.27 0.0994 0,1019 0.0388 0.9744 1.2529 
-20.28 15.66 15.90 0.0812 0.2363 
-21.38 16.86 17.30 0.0950 0.2812 
-21.22 18.50 19.77 O.l(lr23 0.3269 
W-2 RHOVM-1 RIiWn-2 PCT TE 
FT/SEC LBM/FT2SEC LBH/FTZSEC SPAN 
181.0 43-76 51.62 0.3550 
195.6 43.59 52.18 0.1083 
201.2 43.79 52.79 0.1610 
213.2 43.79 50.a 0.3151 
238-1 41.54 48.04 0.5165 
250.5 39.03 44.77 6.7145 













NCORR WCORR MCORR TO/TO W2/P01 W/PO EFF-AD EFF-F 
INLET INLET INLET 
RPH LBMISEC KG/SEC 
8531.80 72.85 33.04 
STAGE STAGE STAGE STAGE 
X x 
1.0765 0.9680 1.2232 77.51 78.14 
AIRFOIL AERODYNAMIC SOMl lRY PRINT 













































SL 8-1 8-2 81-1 01-2 n-1 n-2 HI-1 140-2 INCS rNcM DEV TURN D FIC OCEGA-B LOSS-P P U ~ /  IEFF-A IEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 12.5 45.2 55.81 15.64 0.3440 0.6382 0.5985 0.4672 -1.41 4.87 13.12 40.17 0.4062 0.0331 0.0096 1.3370 97.51 97.61 
2 12.7 45.2 55.33 18.57 0.3633 0.6281 0.6235 0.4673 -0.05 6.08 11.12 36.76 0.4249 0.0640 0.0187 1.3244 94.79 95.00 
3 13.0 44.7 56.10 21.89 0.3666 0.6167 0.6408 0.4730 1.35 7-33 11-07 34.21 0.4259 0.0599 0.0175 1.3393 94.82 95.02 
4 14.7 43.7 58.36 30.45 0.3709 0.5882 0.6837 0.4935 3.51 9.18 10-40 27.91 0.4184 0.0419 0.0120 1.3575 95.75 95.91 
5 17.3 44.4 61.11 40.20 0.3717 0.5500 0.7337 0.5142 4.14 9.03 9.05 20.90 0.4177 0.0569 0.0153 1.2871 93.20 93.44 
6 18.9 45.3 63.87 '48.71 0.3663 0.5144 0.7857 0.5482 4.55 8.8D 7.65 15.16 0,4044 0.0775 0.0190 1.26% 89.42 89.77 
7 19.2 47.8 65.93 54.72 0.3581 0.4861 0.8280 0.5659 4.49 7.99 7.16 11.21 0.4129 0.1269 0.0283 I-?583 81,91 82.49 
8 19.2 50.1 66.91 57.91 0.3500 0.4666 0.8414 0.5642 4.61 7.85 8.50 8.99 0.4244 O.lS7l 0.0326 1.25W 77-50 38.20 
9 19.1 53.9 67.78 62.72 0.3426 0.4353 0.8546 0.5597 4.31 7.Z19 11.69 5.06 0.4368 0.1932 0.0349 1.2325 71.86 72.68 























0 . m  
0 . m  
0.9500 

AIRFOIL AERODmAHIC S W R I Y  PRINT 
70 PERCENT DESIGN SPEED (ROTOR PERFORMNCE) RUHl NO 104 SPEED CODE 70 POINT NO 3 
SL V-1 V-2 W-1 2 VO-1 M-2 U-1 U-2 V8-l V'-2 W8-1 W'-2 RHOVII-1 RHOW-2 EPSI-1 EPSI-2 
H/SEC H/SEC N/SEC #/SEC H/SEC RE%: H/SEC H/SEC N/SEC H/SEC H/SEC II/SEC KG/W SEC KGm2 SEC Iwr IAN RADIAN 
1 106.6 212.9 104.1 142.9 22-8 157.8 191.8 197.5 198.5 148.31 -169.0 -39-7 119.96 177.05 0.0365 0.0895 
2 113.1 209.9 110.4 141.4 24.4 155.3 199.2 203.0 206.7 149.3 -174.8 -48.0 127-45 336.32 0.0158 0.0729 
3 114.1 207.0 111.3 140.7 25.2 151.7 206-3 208.5 212.6 151.7 -181-2 -56.7 128.43 156.34 -0,0027 0.0576 
4 114.8 199.0 111.2 1136.4 28.0 145.0 227.0 224.9 227.2 158.1 -198.2 -75-9 128.20 173.03 6.0544 0.0124 
5 114.8 188.2 109.6 126.1 34.0 139.7 252.7 246.7 244.7 165.4 -218.8 -507.0 126.56 161.54 -0.1153 -0.0465 
6 112.9 177.9 105.8 112.5 36-4 137.8 276-7 268.6 263.0 172.5 -240.3 -130.8 123.53 144.62 -0,2637 -0.1023 
7 110.0 168.5 103.9 94.2 36-0 139.8 293.5 284.9 277.7 173.1 -257.5 -145.2 120.30 120-66 -0,1825 -0,1329 
8 107.2 164.9 101.3 87.6 35.1 139.7 298.8 290.4 282-5 174.3 -263.7 -150.7 117.23 112.11 4.1811 -0,1377 
9 104.7 159.7 99.0 79.4 34.2 138.6 303.8 295.9 287.2 176.2 -269.6 -157.3 114.47 101.54 -0.1739 -0.1289 
SL 0-1 0-2 B'-1 8'-2 II-1 H-2 H'-1 2 INCS INCH DEV TUlN DFAC OWW-B LMS-P W2f Z F F - & S F - P  
MGREE DEGREE EGREE E6REE MGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 12.3 47.9 58-31 15.55 0,3162 0.6211 0.5891 0.4326 1.09 7.37 13.03 42.76 0.4631 0.0595 0.0173 1,3461 95.80 95.98 
2 12.4 47.7 57.69 18.76 0,3359 0.6119 0.6143 0.4354 2.31 8.44 11-31 38.93 0.4556 0.0802 0.0234 1,3357 93.6 94-11 
3 12.7 47.2 58.43 21.98 0.3391 0.6030 6.6319 0,4421 3.67 9.66 11-35 36.46 0.4755 0.OM6 0,0211 1,3341 94.11 94.35 
4 14.5 46.7 60.74 30.35 0.3413 0.5788 0.6754 0.4597 5.89 11-56 10.30 30.39 0.4735 0.0560 0.0160 1,3305 94.78 94-98 
5 17.3 47.8 63.43 40.22 0.3412 0.5456 0.7273 0.4794 6.47 11-35 9-07 23.21 0.4756 0.0702 0.0189 1.3184 92.41 92.70 
6 18.9 50.6 66.12 49.18 0.3353 0.5130 0.7813 0.4976 6.80 11.05 8.12 16.94 0.4869 0.1212 0.0295 1.W 85.63 86.16 
7 19.2 55.9 68.10 56.92 0.3265 0.4829 0.8246 0.4958 6.66 10.16 9.37 11-18 0.5196 0.1987 0.0419 L 2 % 8  76.21 71.07 
8 19.2 57.8 65.04 59.73 0.3182 0.4713 0.8383 0.4984 6.74 9.98 10.32 9.31 0.5252 0.2187 0.0430 1.2454 73.84 74.78 
9 19.1 60.i 69.88 63-13 0,3107 0.4555 0.8520 0.5027 6.41 9.39 12.10 6.74 0.5272 0.2371 0.0423 1,2900 71.44 72-45 
SL. V-1 V-2 VM-1 VH-2 1 VO-2 U-1 U-2 Vt -1  V8-2 W'-1 W'-2 R I M - ]  RtfOVM-2 EPSI-I EPSI-2 PCT TE 
FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FTCSEC FT/SEC FT/SEC FTPSEC FT/SEC FTfiEC FT/SEC LM/FT2SEC LBPI/FT2SEC EGREE DEGREE SPAN 
1 349.6 698.4 341.5 468.7 74.8 517.8 629.4 648.1 651-3 486.5 -554.6 -130.3 24.57 36.26 2.092 5,128 0,OMO 
2 371-0 688-5 362-2 464.0 80.0 508.7 653.5 666.1 678.3 490.0 -573.5 -157-4 26.10 36.11 0-9J5 4.180 O.l[WX) 
3 374.3 679.0 365.1 461.7 82-5 497.9 637.0 6M.O 697-7 497.8 -594.5 -186.1 26.30 36.12 -0.152 3.238 0,1499 
4 376.7 653.1 364.7 447.6 94.4 475.6 744.7 737.8 745.5 518.7 -650.3 -262.2 26.26 35.4q -3,116 0.709 0,3000 
5 376.6 617.5 353.7 413.7 111.5 458.4 829.2 809.5 802.9 542.6 -717.8 -351.1 25.92 33.08 -6,606 -2.661 0.50a) 
6 370.3 583.6 350.4 369.1 119.6 452.0 908.0 8E1.2 862.8 566.0 -788.4 -429.2 25.30 29.62 -9.379 -5.863 0.7000 
7 360.8 552.9 340.9 305.0 118.1 458.6 962-9 934-9 911.1 563.8 -844.9 -476-4 24.64 24.71 -10.458 -7,617 0.8500 
8 35'i.8 541.0 332.4 287.4 i15.2 458.3 980.3 952.9 926.8 572-0 -863.1 -494.6 24.02 22.96 -10.379 -7.890 0,9000 
9 343.6 524.0 324.7 260.5 112.3 454.6 996.5 97il.8 942.3 578.2 -884.6 -516.2 23.44 20.80 -9,961 -7,960 0,9500 
wCI/A1 Kl/Al T02/151 P02/M1 EFF-AD EFF-P 
LfMlSEC KG/SEC ROTW ROTOR 
SgFT SqH 1 i 
25.08 122.38 1.0931 1.3181 88-21 88.66 

AERFOlL AERDOYNPWIC SUmRRll PRINT 
70 PERCENT DESIGN SPEED (ROTOR PERFORWNCE) RUN NO 104 SPEEO CODE 70 POINT HO 5 
W-2 U-1 U 3  V a - 1  V'-2 Ma-1 W'-2 RHOW-1 
H/SEC I(/SEC H6EC H/SEC AISEC HISEC H%EC KGfl2 SEC 
159.1 191.8 197.5 197-2 144.4 -170.5 -38.5 114.89 
156.2 199.2 203.0 205.3 145.5 -176.2 -46-8 122.28 
153.7 206.3 206.5 211.1 147.1 -182.5 -54.8 123.11 
147.9 227-0 224.9 225-9 153.4 -199.8 -77.0 122-43 
144.4 252-7 246.7 244.2 1n.B -221-0 -102-3 120-69 
R I W H - 2  EPSI-1 EPSI-2 
KGtnZ SEC RADIAN RMIAN 
173.63 0.0352 0.0892 
172.91 0.0134 9.0726 
172.23 -0.oOMl 0.0572 
169.31 -0.0612 0.0109 
29-74 -0.1259 -0.0509 
131-95 -0.1746 -0.1076 
111.02 -0.1855 -0.1353 
101.00 -0.1827 -0.1390 
95.52 -0.1738 -0.1394 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE 
1 12.1 48.8 59.77 15.460.30050.61590.58160.4207 2-55 8.83 
2 12.3 48.6 59.11 18-77 0.3198 0,6065 0,6093 0.4236 3.73 9.86 
3 12.7 48.4 59.84 21.88 0.3226 0.5981 0,6267 0.4280 5.08 11.07 
4 14.5 48.1 62.20 30.12 0.3234 0.5706 0.6707 0.1452 7.35 13.02 
5 17.1 50.1 64.92 40.32 0.3223 0.5431 0.7248 0.4563 7.95 12-04 
DEGREE DEGREE TOTAL TOTAL. PO1 
12.94 44.31 0.4838 0.0701 0.0204 1,3509 
11.32 40.34 0.451 0.0868 0.0253 1,3415 
11.06 37.96 0.4969 0.0824 0.0240 1.3409 
10.08 32.07 0,4991 0.0655 0.01NJ 1.3413 
9-17 24.60 0.5163 0.0989 0.0266 1.3299 
8.69 17.79 0.5552 0.1763 0.0124 1.3EG2 
9.81 12.07 0.5820 0.2403 0.0500 1.3244 
10.70 10.22 0.5830 0.2545 0.0195 1.3249 





















FT/SEC FT/SEC ETJSEC FT./SEC FT/SEC FC fSEC fTjSEC FTISEC FT /SEC FTISEC ,FT/SEC FT jSEC LWjFTZSEC LBHjFT2SEC E W E  
1 332-6 693.5 325.1 456.6 70.1 522.0 629.4 648.1 647.0 473.7 -559A3 -126-2 23.53 35.56 2.019 
2 353.6 683.5 345.4 452.0 
3 356.5 674.5 347-9 448.0 
4 357.4 651.7 346.1 435.2 
5 356-2 616.4 340.7 394.4 
6 349.3 588.3 330.6 335.7 
7 339.8 567.3 320.9 282.7 
8 331.0 557.3 312.6 264.8 
9 322.8 543.6 304.9 243.2 




666.1 673.5 477.4 -578.1 -153.4 25.04 
684.0 692.6 482.8 -598.9 -179-8 25.21 
737-8 741.3 503.2 -655.5 -252.6 25.07 
809.5 801.1 517.9 -725.1 -335.7 24.70 
881.2 861-2 520.8 -795.2 -398.1 24.02 
934-9 909.7 525.6 -851.3 -443-1 23.34 
952-9 926.0 533.0 -871.5 -462.6 22-72 
970.8 941.9 542.2 -891.2 -484.6 22.15 
ta/mi w2/m1 EFF-AD EFF-P 
RBTCR ROTOR 
X JL 




AIRFOIL AERODYNAHIC SUHI4kRY PRINT 












































































































































































V-1 V-2 VM-1 
FT/SEC FT/SEC FTISEC 
717.6 527.0 508.8 
711.9 528.4 507.8 
706.4 535.7 906.5 
6N.4 535.0 497.6 
658.0 513.3 357.8 
629.7 492.2 398.7 
608.7 483.6 345.6 
599.1 479.5 328.1 










VO-2 RHOVH-1 RHOM-2 PCT TE 
FT/SEC LBH/FT2SEC LBH/FTLSEC SPAN 
133.0 39.10 41.'93 0.0550 
137.4 39.17 42.08 0.1083 
142.1 39.19 42.75 0.1610 
151.7 38.86 42.76 0.3151 
167.9 36.04 40.55 0.5165 
179.7 31-49 38.14 0.7145 
203.7 27.29 36.27 0.8603 
202.7 25.91 35.85 0.9080 
195.7 24.34 34.46 0.9548 
TO/iO W2/POl W/PO ER-AD 
STAGE STAGE STAGE 
% 















AIRFOIL XRODYNAHlC S W Y  PRf NT 
70 PERCENT UESIWt SPEED (ROTOR PERFORWWCE) RlA( ti0 104 SPEED CODE 70 POINT NO 8 
U, V - 1  V-2 W-1 W-2 W-1 YO-2 U-1 U-2 V'-1 Vs-2 WS-1 WS-2 RHW-1 R1IDVK-2 EPSI-1 EPSI-2 
H/SEC H/SEC H/SEC H/SEC UESEC RISEC HISEL M/SEC H/SEC HISEC WSEC HISEC K6lH2 SEC K6lH2 SEC RADIAN R U I I A I  
1 111.2 215.4 108.7 147.2 23.5 157.3 191.8 197.5 200.4 152-6 -168.3 -40.2 324.57 180.95 0,0371 0.0895 
2 117.7 212.0 115.0 146.1 25.1 153.6 199.2 203.0 2W.6 154.3 -174.1 -49.4 131.95 180.74 0.0169 0.0728 
3 118.7 208.4 115.9 145.2 25.9 149.5 206.3 208.4 214.4 156.7 -180.4 -58.9 132.s IfB.52 -0.0012 0.0573 
4 119-9 200.2 116-1 141-0 30.1 142.1 226.9 224.8 38.5 163.4 -196-9 -82.7 133.11 177-41 -0,0512 0.0123 
5 120.1 lE8.8 114.6 130.3 35.9 136.6 252-7 246.7 245.2 170.5 -216.8 -110.0 131.50 165.53 -0.1093 -0.0451 
6 118.2 177.8 111.6 119.0 38-9 132-2 276.7 268.5 262.7 181.3 -237.8 -136.3 128.37 151.99 -0.1554 -0.0988 
7 115.4 168.1 108.8 103.8 38.5 132-3 293.4 284.9 277.2 184-5 -255-0 -152.6 125.28 132-20 -0.1774 -0.1310 
El 112.7 163.0 106.3 95.3 37.6 132-3 298.7 290.4 282.0 184.6 -261-2 -158.1 122.31 121-12 -0.1790 -0,1371 
9 110.3 155-8 104.0 83.9 36.7 131.2 303.8 295.8 286-6 184.7 -267.1 -164.6 119.60 106.41 -0,1738 -0,1390 
SL B-I 8-2 8'-1 B'-z n-1 n-2 n*-1 14.-2 IHCS rncn mv TURN D FAC O ~ A - B  LC~SS-P m 2 l  XEFF-A IEFF-P 
DEGREE GEWEE DEGREE DEGREE CtE6AEE DEGREE I!?€GREE DEGREE TOTAL TOTAL W1 70TM TOTAL 
1 12.2 46.9 57.08 15.31 0.33U4 0.6293 0.5952 0.4458 -0.14 6.13 12.79 41.77 0.4445 0.0587 0.0171 1.3425 95.76 95-93 
2 12.3 46.5 56.53 18.70 0.3499 0.61% 0,6204 0.4504 3-15 7.27 11.25 37.82 0.4534 0,0759 0.0222 1,3303 94.01 94.25 
3 12.6 45.9 57.27 22.11 0.3532 0.6082 0.6378 0.4573 2-52 8.50 11.29 35-16 0.4519 0.0678 0.0197 1.3262 94.30 94.53 
4 14.5 45.2 59.50 30.38 0.3568 0.5832 0.6300 0.4761 4.65 10.32 10.34 29.11 0,4469 O.tW30 0.0137 1.3201 95-34 95-53 
5 17.4 46.3 62.18 40.10 0.3573 0.5484 0.7295 0.4954 5.22 10-10 8.94 22.09 0.4476 O.0598 0.0161 1,3049 93.25 93.50 
6 19.3 47.9 64-93 48.76 0.3516 0.5148 0.7813 0.5238 5.59 9.84 7-70 16.15 0.4419 0.0885 0.3217 l.'i907 88.77 89.17 
7 19.5 51.8 66.94 55-67 0.3431 0,4839 0.8242 0.3312 5.50 9.00 8.12 11.27 0.4633 0.1552 0.0338 1.2788 79.79 80.48 
8 19-5 54.1 67.91 58.82 0.3393 0.46e0 0.8378 0.53M 5.61 8.S 9.41 9.09 0.4743 0.1831 0.0170 1,2735 76.15 76-95 
9 19.5 57.3 68.76 62.91 0.3275 0.4460 0.E511 0.5290 5.29 8.27 11.87 5.86 0.4831 0.2114 0.0360 1,2631 72.24 73-14 
SL V - 2  1-2 VH-1 W-2 VO-1 WI-2 U-1 U-2 V'-1 V'-2 V0'-1 YOs-2 RHW-1 RHOYH-2 EPSI-1 EPSI-2PCITE 
FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC LWIFTZSEC LFHlFT2SEC MtREE DEMEE SPAN 
I 365.0 706.7 356.7 482.9 77.1 516.0 629.3 648.0 657.4 300.6 -552.2 -132-1 25.51 37.06 2.128 5.126 0.0500 
2 386.1 695.5 377.2 479.4 82.3 503.9 653.4 666.0 684.5 506.1 -57'r.l -162.1 27-03 37.02 0.969 4.1700,1(K#1 
3 389.6 683.8 380.2 476.4 85.0 490.5 676.9 683.9 703-5 514.1 -591.9 -193.3 27.23 36.97 -0.064 3.281 0.1499 
4 393.4 656.8 320.8 462.5 98.6 466.4 744.6 737.7 749.8 536.2 -645.9 -271-3 27.26 36.33 -2.934 0.702 0.3000 
5 394.0 615.4 375-9 427.4 117.9 448.3 829.1 W9.3 804.5 559.5 -711.2 -361.0 26.93 33.40 -6,263 -2,!i87 0 . m  
6 387.9 583.5 366.3 390.4 127.7 433.7 907.9 881.0 a1.9 593.7 -7e0.2 -447-4 26.29 31.13 -8:W -5,662 0.7000 
7 378.7 551.6 357-1 340.4 126.2 434-0 962.8 934.8 909-6 605.5 4636.6 -5Ml.7 25.66 27-58 -10.165 -7,506 0.8MO 
8 369.9 534.8 348.8 312.6 123-3 434.0 980.2 952.7 925.2 605.7 -856.9 -518.8 25-05 21.81 -10.255 -7,855 0 . W  
9 361.9 511.1 341.2 275-3 120.5 430.6 996.8 970.6 940.4 606.2 -1376.3 -540.0 24.50 21,79 -9.958 -7.9650.95M) 
WCl /A l  UCl/A1 T02/701 KJ2/P01 IEFF-AD EFF-P 
LW/SEC YWSEC ROTOR ROTUi 
SWT SV4 x: % 
26.07 127.24 1.0880 1.3044 89.68 90.05 
AIRFOIL AERODYNAnlC WnmRRY PRINT 
70 PERCENT DESIGN SPEED (VATOR PERFORWNCE) RUN NO 104 SPEED CODE 70  POINT NO 8 
SL V-1  V-2 VH-1 M - 2  M-1 VO-2 RHOVM-1 RHOVII-2 EPSI-I EPSI-2 
KG/H2 SEC KG/H2 SEC RADIAN RADlAN 
201.13 230.48 0.1356 0.1438 
201.96 231.73 0.1224 0.1315 
202-45 234.38 0.1090 0.1160 
200.63 229.98 0.0685 0.0742 
189.21 216.95 0.0175 0.0244 
174.74 201.97 -0.0299 -0.0247 
155.28 188.98 -0.0651 -0.0653 
145.23 183.55 -0.0780 -0.0810 
132.47 172.54 -0.0922 -0.0985 
DEV TURN D-FAC ONGA-B LOSS-P PO2/ PO/PO TOAO XEFF-A XEFF-P 
DEGREE DEGREE TOTAL TOTAL PO1 STAGE STAGE TOT-STG TOT-STG 
20.70 29.73 0.3331 0.1131 0.03% 0.9711 1.3025 1.0916 85.67 86-19 















































































































152.1 41.46 48.00 0.1610 
165.5 41.09 47.10 0.3151 
1 0  38.75 44.43 0.5165 
214.9 35.79 41.36 43.7145 
224.4 31.b0 38.70 0.8603 
224.4 29.74 37.59 0.9080 
222.3 27.13 35.34 0.9548 
TO/TO W2/P01 PO/PO EFF-AD 
STAGE STAGE STAGE 
RPX LBH/SEC KG/SEC 



























































































































































































































































AIRFOIL AEROOYNAHIC SUNHRRY PRINT 
70 PERCENT DESIGN SPEED (STATOR PERFORMACE) R U I  110 106 SPEED CODE 70 POINT NO 1 
SL V-1 V-2 W-1 Vn-2 1 VO-2 RHOYH-1 MIOW-2 EPSI-1 EPSI-2 
H/SEC M/SEC M/SEC M/SEC M/SEC H/SEC KG/%! SEC KG/%!SEC RADIAN R:.Z;iiR 
1 229.6 207.1 174.2 200.9 149.6 50.4 210.56 244.56 0.1348 0.1476 
2 228.1 208.4 174.3 201.5 147.2 53.4 211.30 246.44 0.1208 0.1312 
3 226.1 210.2 174.4 202.6 143.9 56.0 212.07 249.14 0.1065 0.1155 
4 218.0 204.4 170.4 195.4 136.0 60.1 208.74 242-02 0.0641 0.0729 
5 205.3 194.5 159.1 182.4 129.8 67.7 196.58 226.65 0.0114 0,0215 
6 192.9 184.4 146.9 169.2 125.0 73.3 182.95 210.21 -0.0360 -0.0284 
7 182.7 175.5 133.4 158.2 124.8 75.1 166.09 195.56 -0.0686 -0.0678 
8 176.5 170.3 124.9 1D.1 124.8 74.4 155.18 188.66 -0.0799-0.OE24 
9 166.8 161.1 112.1 144.8 123.6 70.5 138.82 177.60 -0.0928 -0.0989 
SL B-1 8-2 n-i H-2 INCS INCH DEV TURN o-FAC OHEGA-B LOSS-P m2/  m/m mno IEFF-A IEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE STAGE TOT-STG TOT-STG 
1 40.6 14.0 0.6736 0.6027 -9.66 -6.99 22.18 26.51 0.2458 0.1318 0.0458 0.9655 1.3140 1.0942 86.15 86.67 
2 40.1 14.8 0.6691 0.6069 -8.55 -5.57 20.71 25.26 0.2295 0.1055 0.0374 0.9727 1.3127 1.0936 86.40 86.91 
3 39.4 15.4 0.6629 0.6127 -8.53 -5.26 19.59 24.00 0.2082 0.0692 0.0250 0.9824 1.3204 1.0924 89-53 89-94 
4 38.5 17.1 0.6383 0.5958 -9.63 -5.52 17.33 21.46 0.1939 0.0533 0.0202 0.9873 1.3104 1.W7 90.59 90.94 
5 39.2 20.4 0.5994 0.5660 -12.58 -7-53 15.78 18.83 0.17761 0.0555 0.0222 0.9881 1.2893 1.0858 87.82 88.25 
6 40.4 23.4 0.5611 0.5348 -17.79 -11.97 15.31 16.97 0.1668; 0.0783 0.0328 0.9650 1,2680 1.0851 82.55 83.13 
7 43.1 25.7 0.5285 0.5068 -22.64 -16.38 17-96 17.41 0.17061 0.1042 0.0449 0.9819 1,2520 1.0892 74.42 75-21 
8 45.0 25.9 0.5094 0.4904 -23.89 -17.51 19.00 19.04 0,1809 0.1140 0.0498 0.9814 1.2443 1.0312 70.66 71.55 
9 47.8 26.0 0.4798 0.4625 -24.07 -17.59 20.07 21.83 0.1976 0.1231 0.0545 0.9620 1.2273 1.0921 65.49 66.47 
SL V-1 V-2 VM-1 W-2 W-1 VO-2 RtiOM-1 RHOVM-2 PCT TE EPSI-1 EPSI-2 
FT/SEC fT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LRVjFT2SEC SPAN OEGREE DEGREE 
1 753.3 679.6 571.4 659.2 490.8 165.3 43.12 50.09 0.0550 7,724 8.458 
2 748.5 683.9 571.9 661.1 482.9 175.2 43.28 50.47 0.1083 6.921 7.515 
3 741.8 689.6 572.3 664.7 
4 715.2 670.7 558.9 641.1 
5 673.6 638.3 521.9 598.4 
6 632.9 604.9 482.1 555.1 
7 599.3 575.9 437.6 519.0 
8 579.2 558.7 409.8 502.5 
9 547.4 528.4 367.7 475.2 
NCOKR WCORR UCORR 
INLET INLET INLET 
RPM LBM/SEC KG/SEC 
8528.20 70.84 32.13 
405.4 231.3 28.43 36.37 i0.9548 -5.315 -5.665 
TO/TO P02,!P01 W/PO EFF-A0 EFF-F 
STAGE STAGE STAGE STAGE 
I I 
1.W8 0.9832 1.2863 84.03 84.59 
70 PERCENT DESIGfl 
SL v-1 v-2 
M/SEC Il/SEC 
1 103.3 212.4 
2 110.0 209.6 
3 111.9 206.8 
4 113.7 198.6 
5 113.7 187.1 
6 111.8 175.3 
7 109.2 166.3 
8 106.5 162.8 
9 104.0 157.9 
AlHFOlL AEROOYNAHIC SUmARY PRINT 
SPEED (ROTOR PERFORHANCE) RUN NO 106 SPEEO CODE 70 POINT NO 2 
VM-1 VH-2 VO-1 VO-2 U-1 0-2 V0-1  V'-2 VOO-1 V0'-2 RIHIVU-1 RIIUVN-2 EPSI-1 EPSI-2 
MISEC M/SEC M/SEC M/SEC M/SEC' M/SEC H/SEC U/SEC M/SEC H/SEC RG/tl2 SEC KG/H2 SEC RADIAN RADIAN 
102.2 142.6 15.0 157.5 191.8 197.5 204.2 148.1 -176.8 -40.0 117.91 178.97 0.0358 0.0882 
108.8 141-9 16.1 154.2 199.1 202.9 212.9 150.0 -183.0 -48.7 125.76 179.08 0,0142 0.0705 
110.6 131.3 16.9 151.0 206.3 208.4 219.3 152.5 -189.4 -57.4 127.82 179.23 -0.0050 0.0541 
111.9 137.0 20.3 143.8 226.9 224.8 234.9 159.2 -206.6 -81.0 129.19 175.69 -0.0581 0.0072 
110.8 126.8 25.2 137.6 252-7 246.6 253.0 167.3 -227.4 -109.1 128.08 163.88 -0.1205 -0.0528 
108.3 111.0 28.1 135.6 276.7 260.5 271.1 173.2 -248.5 -132-9 125.31 143.69 -0.1687 -0.1080 
105.6 93.6 27.9 137.4 293.4 284.9 285.7 174.6 -265.5 -147-4 122.34 120.65 -0.1847 -0.1358 
102.9 87.5 27.2 137.3 298.7 290.3 290.4 176.3 -271.5 -153.0 119.20 112.71 -0.1823 -0.1396 
100.6 79.7 26.5 136.3 303.7 295.8 294.9 178.2 -277-2 -159.5 116.43 102.48 -0.1743 -0.1399 
SL 8-1 B-2 0'-1 8'-2 M-1 H-2 H'-1 Ma-2 lNCS 
DEGREE DEGREE DEGREE OEGREE DEGREE 
1 8.3 47.9 59.91 15.690.30630.61830.60570.4311 2.69 
INCH MV TLlRll 
OEGREE MGREE DEGREE 
8.97 13.17 44.23 
9.98 11-51 40.27 
10.93 11.30 37-59 
D FAC OKGA-I3 





















P02/ PFF-A S F - P  
PO1 TOTAL TOTAL 
1.3691 96-41 96.57 
1.3589 94.47 94-71 
1.3563 94.29 94.54 
1.3493 93.78 94.03 
1.3338 90.69 91.07 
1.3164 32.85 83.51 
1.3070 74.29 75.25 
1.3060 72.27 73.30 
1.3011 70.11 71.19 
SL V-1  V-2 VM-1 VM-2 YO-1 VO-2 U-1 0-2 V' -1  V1-5 VO1-1 YO1-Z RHOVH-1 RHOVH-2 EPSI-1 
FT/SEC FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTfSEC FT/SEC FT/SEC LDn/FT2SEC Lffl/MZSEC DEGREE 
1 338.8 697.0 335.3 467.9 49.1 516.6 629.2 647.9 670.0 486.0 -585.1 -i31.3 24.15 36.66 2,049 
2 360.9 687.6 357.0 465.5 52-8 506.0 653.3 665-9 698.6 492.2 -600.5 -159.8 25.76 36-68 0.815 
3 367.1 678.6 362.9 463.7 55.4 495-5 676.8 683.8 719.6 500.5 -621.4 -188.3 26.18 36.71 -0.286 
4 373.0 651.7 367.0 449.6 66.6 471.7 744.4 737.5 770.8 522.3 -677.9 -265.8 26.46 35.98 -3.326 
5 373.0 613.9 363.7 416.1 82.7 451-4 829.0 809.2 830.1 548.8 -746.2 -357-8 26-23 33.56 -6,903 
6 367.0 575.1 355.2 364.3 92.2 445.0 907-7 880-9 889.5 568.1 -815-5 -435.9 25.66 29.43 -9.664 
7 358.3 545.5 346.4 307.1 91.5 450-9 962.6 934.6 937-5 513.0 -871-1 -483.8 25.06 24.71 -10.583 
8 349.3 534.2 337.7 287.2 89.2 450.5 980.0 952.5 952.7 578.4 -890.8 -502-1 24.41 23.08 -10.447 
9 341 -4 518.0 330.1 261 -3 87.1 447 -3 996.6 970.4 967 -6  584.8 -909.6 -523.2 23.85 20.99 -9.984 
UCl/AI WCl/Al T02/T01 P02/POl EFF-A0 EFF-P 
LBM/SEC KG/SEC ROTOR ROTOR 
SqFT SW % % 
25.29 123.40 1.0987 1.3338 86.95 87-47 







































































































AIRFOIL AERODYNAMIC SUMHRRY PRINT 
70 PERCENT DESIGN SPEED (ROTOR PERFORWINCE) RUN NO 106 SPEED CODE 70 PQlNT NO 3 
SL V - 1  V-2 VM-1 W-2 VO-1 YO-2 U-1 U-2 V s - 1  V'-2 0 1  ' - 2  RHOVR-1 RHOVH-2 EPSI-1 EPSI-2 
El/SEC M/SEC M/SEC H/SEC H/SEC H/SEC M/SEI; H/SEC II/SEC H/SEC UlSEC H/SEC KGIUZ SEC KGlH2 SEC RAOIAN RAOIhH 
1 100.6 211.7 99.6 140.6. 14.7 158.3 191.8 197.5 203.2 145.9 -177.1 -39.2 115.26 176.88 0.0350 0-0879 
2 107.4 208.7 106.2 139.8 15.8 155.0 199.1 203-0 211.9 147.8 -183.4 -48.0 123-14 176.98 0,0129 0.0700 
3 1M.1 206.0 107.8 139.3 16.5 151.9 206.3 208.4 218.3 150.3 -189.8 -56.6 125.01 177.08 -0.0069 0.0536 
4 110.5 198.3 108.7 134.7 19.6 145.5 226.9 224.8 234-1 156.4 -207.5 -79.3 125.97 173-16 -0.0621 0.0059 
5 110-3 1a7-3 107.6 123.8 24.5 140.6 252.7 246.6 252.3 163.0 -228.2 -106.0 124.74 150.24 -0.1271 -0.0560 
6 108.4 176.2 104.9 105.6 27.3 141-0 276.7 268.5 270.5 165.6 -249.4 -127.5 121.84 136-82 -0.1748 -0.1116 
7 105.7 168.5 102,l 89.4 27.0 142.9 293.4 284.9 285.3 167.8 -266.4 -142.0 118.75 115.51 -0.1865 -0-1375 
8 102.9 165.4 99-5 84.0 26.3 142.6 298.7 290.3 290.0 170.0 -272.4 -147.8 115.60 108.43 -0.1828 -0,1405 
9 100.5 161.0 97.1 77.0 25.7 141.4 303.8 295.E 294.6 172.5 -278.1 -154-4 112.80 99.38 -0.1740-0.1402 
SL 8-1 8-2 8'-1 8'-2 Ei-1 H-2 M'-1 Hs-2 INCS INCH DEV TURN DFAC Off&-B LOSS-P P02/ ZFF-AXEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE OEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 8.4 48.4 60.60 15.58 0.2983 0.6158 0.5023 0.4244 3.38 9.65 13.06 45.02 0.5006 0.0587 0.0131 1.3703 95.90 96.08 
2 8.4 48.0 59.89 18.95 0.3186 0.6067 0.6289 0.4297 4.51 10.64 11-50 40.94 0.S88 0.0780 0.0227 1.3M)2 94-09 94.34 
3 8.7 47.5 60.39 22.12 0.3238 0.5983 0.6481 0.4365 5.64 11.62 11.30 38.27 0.5094 0.0759 0.0221 1.3582 93-90 94-16 
4 10.2 -47.2 62.37 30.47 0.3280 0.5745 0.6952 0.4529 7.51 13.19 10.42 31.90 0.5115 0.0755 0.0216 1,3534 93.05 93.34 
5 12.3 48.6 66.84 40.51 0.3277 0.!306 0.7491 0.4703 7-67 12.76 9.36 24.33 0.5168 0.1015 0.0272 1.3398 89.28 89.72 
6 14.7 53.1 67.30 50.26 0.3217 0.5051 0.8031 0.4748 7.99 12.24 9.21 17.04 0.5448 0.1750 0.0417 1.3251 80.27 81.00 
7 14.9 57.9 69.11 57.71 0.3135 0,4802 0.8465 0.4780 7.66 11.16 10.16 11.39 0.5674 0.2381 0.0491 1.3207 73.03 74.06 
8 14.9 59.4 70.03 60.31 0.3652 0.4704 0.8600 0.4833 7.70 10.94 10.90 9.69 0.5684 0.2522 0.0487 1.3208 71.41 72.52 
9 14.8 61.4 70.78 63.43 0.2978 0.4569 0.8732 0.4895 7.31 10.29 12.39 7-36 0.5671 0.2658 0.0469 1.3172 69.68 70.84 
SL V - 1  V-2 - 1  VM-2 M-1 VO-2 U-1 U-2 V s - 1  V1-2 YO'-1 V0'-2 RHOVH-1 RllWR-2 EPSI-1 €PSI-;!PUT€ 
FT/SEC FT/SEC FT/SEC FT/SEC FTJSEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FTlSEC LBHIFT2SEC LBUIFRSEC XGREE EGREE 
1 330.2 694.7 326.7 461.2 48.1 519-5 629.2 648.0 6f5.7 478.8 -581.2 -128.5 23.61 36.23 2.006 5,036 0.0500 
2 352.2 684.9 348.4 458.8 51.8 508.5 653.4 665.9 695.2 485-1 -601.6 -157.4 25.22 36.25 0.738 4.013 0.1000 
3 357.8 676.0 353.7 456.9 54.1 498.2 676.8 683.8 716.2 493.1 -622.8 -185.6 25.60 36.27 -0.395 3.070 0.1499 
4 362.4 650.7 356.7 442.1 64.2 477.4 744.5 737.6 768.1 513.0 -680.3 -260.2 25.80 25-46 -3.556 0.335 0.3000 
5 362.0 614.6 353.0 406.0 80.4 461.4 829.0 809.3 827.7 534.7 -748.6 -347.8 25.55 32.82 -7.280 -3.209 0.5000 
6 355.6 578.0 344.2 346.6 89.5 462.5 907.8 880.9 887-7 543.3 -818.2 -418.4 24.95 28.02 -10.015 -6.393 0.7000 
7 346.7 553.0 335.1 293.3 8E.7 468.8 962.7 934.7 936.0 550.5 -874.0 -465-9 24.32 23.66 -10.687 -7,876 0.3500 
8 337.7 542.8 326.4 275.5 86.4 467.7 980.1 952.6 951.5 557.7 -893.7 -484.9 23.68 22-21 -10.475 -8.052 0.9000 
9 329.6 528.2 318.7 252.5 84.2 464.0 996.7 970.5 966.6 566.0 -912.5 -506.6 23.10 20-35 -9.968 -8.035 0.9500 
UCl/Al UCl/Al T02/T01 P021P01 EFF-AD EFF-P 
LBN/SEC KG/SEC ROTOR ROTOR 
SQFT SQ4 % % 
24.62 120.12 1.1020 1.3409 85.76 86.33 
AIRFOIL AERODYNAHIC SUCHYLRl PRINT 
70 PERCENT DESIGN SPEED (STATOR PERFORMNCE) RUN NO 106 SPEEO CODE 70 WlNT NO 3 
SL V-1 - 2  VH-1 VH-2 YO-1 YO-2 RHOVH-I RHOVH-2 EPS:-1 EPSI-2 
IIISEC M/SEC n/sr:c n/sEc H/SEC M/SEC KG/& SEC KG/% SEC RADIAN RAOIAN 
1 220.6 169.6 158.4 164.8 153.5 40.1 196.16 215.67 0.1369 0.1432 
2 219.0 170.6 158.7 165.2 150.8 42.7 197.17 216.90 0.1251 0,1345 
3 217-3 173.0 158-8 167.0 148.3 45.Z 197.88 220.23 0.1131 0.1207 
4 211.4 171-8 155.2 164.5 143.6 49.5 194.39 218.16 0.0761 0.0830 
5 200.9 164.0 143.7 154.2 140.5 55.9 181.94 204.99 0.0295 0.0377 
6 189.4 155.3 124.8 142.8 142.4 61-1 158-49 189.11 -0.0171 -0.0107 
7 181.5 150.7 108.3 135.4 145.7 66.2 137.42 178.07 -0.0583-0.0571 
8 178.4 148.9 102.9 132.9 145.8 67.0 130.53 174.48 -0.0740-0.0757 
9 174.2 143.9 96.5 128.0 145.0 65.8 122.41 167.53 -0.0904-0.0960 
SL B-1 6-2 M-1 H-2 I N S  INCH DEV TURN D-FAC ONGA-B LOSS-P W 2 I  POJPO 
DEGREE OEGREE DEGREE OEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE 
1 44.0 13.7 0.5137 0.4868 -6.22 -3.55 21.79 30.33 0.4086 0.1130 0.0393 0.9725 1.3321 
2 43.4 14.5 0.6387 0,4899 -5.17 -2.19 20.36 28.99 0.3954 0.0%4 0.0342 0.9768 1.3286 
3 43.0 15.1 0.6335 0.4973 -4.98 -1.70 19.30 27.85 0.3752 0.Q669 0.0241 0,9842 1.3367 
4 42-7 16.7 0.6153 0.4935 -5.43 -1.32 16.99 25.99 0.3604 0.0406 0.0154 0.9908 1.3410 
5 (14.4 19.9 0.5824 0.4701 -7.43 -2-38 15.34 24.42 0.3624 0.0389 0.0156 0.9920 1,3298 
6 48.8 23.2 0.5452 0.4431 -9.42 -3.60 15.04 25.60 0.37619 0.0412 0.0173 0.9924 1.3159 
7 53.3 26.1 0.5191 0.4276 -12.40 -6.13 18.32 27.29 0,38313 0.0372 0.0160 0.9937 1.3119 
8 54.8 26.7 0.5092 0.4216 -14.09 -7.71 19.80 28.03 0.3669 0.0392 0.0170 0.9936 1,3131 
9 56.3 27.2 0.4961 0.4067 -15.51 -9.03 21.30 29.16 0.4043 0.04% 0.0217 0.9923 1.3014 
SL V-1  V-2 VH-1 VU-2 VO-1 W3-2 RIIOVH-1 RHOUH-2 PCTTE EPSI-1 EPSI-2 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBH/FT2SEC LBWFTZSEC SPAN DEGREE LTGREE 
1 723.8 556.5 519.9 540.7 503.7 131-7 40.18 44.17 0.0551) 7.894 8.551 
2 718.4 559.7 520.7 541.9 494-9 140.0 40.38 44.42 0.1083 7.168 7,707 
3 712.9 567.8 521.0 548.0 486.7 148.3 40.53 45.10 0.1610 6.479 6,914 
4 693.8 563.5 509.3 539.7 471.1 162.3 39.94 44.68 0,3151 4.350 4.756 
5 659.2 538.1 471.3 505-8 460.9 183.4 37.26 41.98 0.5165 1.692 2,163 
6 621.4 509.7 409.6 468.6 457-3 200.5 32.46 38.73 0.7145 -0.981 -0.612 
7 595.6 494-5 355.5 444.1 477.9 217.3 28.15 36.47 0.8603 -3.342 -3.269 
8 585.5 480.4 337.7 436,2 478.3 219.7 26.73 35-71 0.9080 -4.237 -4.338 
9 571.6 472.2 316.7 420.0 475.9 215.8 Z - 0 7  34.31 0.9548 -5.181 -5.503 
NCORR WCORR YCORR TOKO P02/P01 POIPO EFF-AD EFF-P 
TOAO IXFF-A IEFF-P 
STAGE TOT-STG TOT-STG 
1,0982 06-96 87-48 
1.0977 86.62 87.14 
1.0974 88.79 89.24 
l.Ci97? 90.10 90.50 
INLET I I E T  INLET 
RPE L8HISEC KGJSEC 
8529.20 63.85 28.96 
STAGE ST& STAGE STAGE 
X I 
1.1020 0.9892 1.3265 82-45 83.14 
AIRFOIL AERIBYNAnIC 
70 PERCENT DESIGN SPEED (ROTOR PERFORMNCE) 
SUNRY PRINT 
RUN NO 106 SPEED CODE 70 POINT NO 4 
V'-2 M'-1 We-2 RHOWM-1 RtiOYn-2 EPSl-1 EPSI-2 
H/SEC HISEC H/SEC KG/H2 SEC KGM2 SEC R M I A W  W I A H  
153.4 -175.8 -41.1 123.50 183.94 0.0365 0.0&84 
155-2 -182.0 -50.2 131.23 183.83 0.0157 0.0707 
157.8 -188.3 -59.3 133.45 183.99 -0.0028 0,0544 
165.4 -205.1 -84.4 135-31 180.97 -0.0537 0.0081 
173.7 -225.6 -113.7 134.45 168.30 -0.1121 -0,0196 
185.4 -246.6 -141.0 131 -90 154.79 -0.1573 -0.1021 
189.5 -263.4 -157.2 128.93 135.62 -0.1785 -0.1329 
189.3 -269.4 -162.4 125.86 124.39 -0.1801 -0.1386 
188-7 -275.1 -168.6 123.14 108.09 -0.1748 -0.1400 
SL 5-1 8-2 Bm-1 8'-2 H-1 U-2 Fit-1 He-2 INCS 1NcU MV TIRN DFAC OffGA-% LUSS-I' PO21 SFF-APEFF-P 
DEGREE DEGREE DEGREE OEGREE MGREE DEGREE MGREE DEGREE TOTAL TOTAL PO1 TOTAL T0TP.l. 
1 8.4 46.6 58.43 S.68 0.3235 0.6265 0.6122 0.4473 1.21 7.49 13.16 42,?5 0.4656 0,0406 0.0118 1,3651 97.04 97-17 
2 8.5 46.2 57-83 18.88 0.3437 0.6173 0.6390 0.4520 2.45 8.58 11.43 38.95 C.4760 0.C649 0.0189 1.3536 94.86 95.W 
3 E.8 45.6 58.30 22.10 0.3499 0.6080 0.6582 0,4595 3.54 9.52 11.28 36.20 0.4751 0.0628 0.0183 1.3494 94.71 94.93 
4 10.5 44.6 60.12 30.66 0.3569 0.5809 0.7040 0.4867 5.27 10.94 10.61 29.46 0.4672 0.0536 0.0153 1.3384 94.75 94.96 
5 13.0 45.3 62.61 40.81 0.3578 0-5413 0.7565 0.5032 5.64 10.53 9.66 21-79 0.4627 0.0725 0.0191 1,3170 91.71 92.02 
6 14.7 46.5 65.10 49.41 0.3529 0.5060 0.8091 0.5351 5.79 10.04 8.36 15.69 0-4511 0.1007 0.0244 1.2% 87-06 87-54 
7 15.0 50.2 67.01 55.96 0.3450 0.4760 0.5511 0.5440 5.57 9.07 8.41 11.05 0.4684 0.1626 0.0351 1.2873 78.59 79.34 
8 15.0 52.6 67.94 58.99 0.3368 0.4601 0,0640 0.5422 5.64 8.88 9.58 8.95 0.4793 0.1900 0.0382 1.2820 '15.01 35.91 
9 15.0 56.2 68.75 63.23 0.3295 0.4365 0.8760 0.5389 5.28 9.27 12-20 5.52 0.4902 0.2207 0.0392 1.2701 70.81 71.81 
SL V-1 V-2 VH-1 W-2 YO-1 YO-2 U - l  U-2 VC-1  V'-2 Wa-1 W'-2 RHWII-1 RIWYK-2 EPSl-1 EPSl-2 PCT TE 
FT!SEC FTISEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FTfiEC UBn/FT2SEC LBHIFT2SEC DEGREE DEGREE SPhM 
1 357.5 705.1 353.6 484.7 52.4 512.0 629.3 648.0 -576.6 503.4 -576.!\ -136.0 25.29 37.67 2.094 5.063 0.0500 
2 379.3 695.3 375-1 481.8 56.2 501.4 653.4 066.0 705.2 509.2 -597.2 -164.6 26.88 37.65 0.900 4.051 0-1000 
3 385.0 685.3 381.5 479.9 59.1 489.2 676-9 683.9 726.1 517.8 -617.8 -194.6 27.33 37.68 -0.162 3.116 0,1499 
4 393.6 655.9 387.0 465.8 71.6 460.8 744.6 737.6 776.3 542.7 -673.0 -276.9 27.71 37.06 -3.076 0.466 0.3000 
5 394.5 613.0 384.4 430.8 88.8 436.2 829-1 809-3 834.2 569.9 -740.3 -373.2 27.9. 34.47 -6.424 -2.839 0.5000 
6 389.3 575.1 376.6 394.7 98.7 418.3 907.8 881.0 892.5 608.2 -M9.1 -462.7 27.02 31.70 -9.014 -5.849 0.7000 
7 380.7 543.9 367.7 347.0 98.5 418.9 962.8 934.7 939.2 621.7 -864-2 -515.8 26.41 27.78 -10.229 -7.617 0.8500 
8 371.9 527.2 359-2 319.1 96.3 419.7 980.2 952.7 954.1 621.2 -883.8 -533.0 25.78 25.48 -10.320 -7.942 0.9000 
9 364.0 501.5 351.6 278.2 94.2 417.3 9%.8 970.6 968.6 619.3 -902-5 -553.3 25.22 22.14 -10.015 -8.019 0.9500 
WCl/Al WCl/A1 TO2fTOl P02/P01 SF-AD EFF-P 
LBM/SEC KG/SEC ROTDR ROTOR 
SQFT SW I I 
26.57 129-66 1.0925 1.3185 88.89 89.32 
AIRFOIL AERODmANIC ! W W I Y  PRINT 
70 PERCENT OESIGH SPEED [STATOR PERFORANCE) RUlr NO 106 SPEED CODE 70 POINT NO 4 
H/SEC M/SEC H/SEC MlSEC 
226.6 194.2 168.6 189.0 
225.0 195.4 168.9 lEB-9 
223.1 197-6 169.0 191.5 
216.2 193.3 165.9 181.8 
203.6 183.9 154-3 173.3 
191.4 173.9 141-4 169.8 
181.3 166.1 126.2 150.6 
176.3 162.5 118-2 146.5 
168.9 155.0 1R7.2 139.2 
B-1 8-2 H-1 H-2 
DEGREE DEGREE 
41.8 13.2 0.6634 0.5620 
41.3 13.6 0.6586 0.5661 
40.6 14.2 0.6529 0.5730 
39.8 17.0 0.6318 0.5606 
40.7 19.6 0.5932 0.5324 
42.4 22.4 0.5551 0.5018 
45.9 24.9 0.5228 0.4769 
47.9 25.5 0.5070 0.4657 
50.6 26.1 0.4842 0.4428 
v-1 v-2 VH-1 w - 2  
FT/SEC FTfSEC FT/SEC FT/SEC 
743.3 637-1 553.2 620.2 
738.3 641.2 554.1 623.2 
48 .1  603.5 506.3 568.7 
627.8 570.5 463.9 527.5 
594.9 544.9 414.1 494-1 
578.4 533.3 387.9 480.8 
554.1 508.5 351-8 456-6 
NCORR YCORR YCORR 
INLET INLET INLET 
RPM LBM/SEC KG/SEC 

























KG/&! SEC KG/&? SEe 
205.37 236-28 
DEY fLW D-FAC OHM-B i0SS-P W2/ POIW TOAO EFF-A XEfF-P 
DEGREE EWE DEGREE TOTAL TOTAL POI STAGE S T A E  TOT-ST6 TOT-STG 
-5.7.5 21.33 28.60 0.3053 0.1223 0.0527 0.%87 1,3211 1.0958 86.4'8 87-01 
M-2 RHOW-1 WOW-2 PCT TE 
FT/SEC LBH/FT2SEC LBHfFnSfC SPAN 
145.8 42.06 48.39 0.0550 
151.1 42.25 48.83 0.1083 
160.0 42-42 49.49 0.1610 
185.9 41.98 48.09 0.3151 
202.1 39-40 45.24 0.5165 
217-4 36.35 41.93 0.7145 
229.7 32.41 39.05 0,11603 
230.8 30.30 37.87 0.9080 
223.8 27.42 35.81 0.9548 
TOAO W2/P01 PD/Kli EFF-AD 













AIRFOIL AERWYNAIIIC SWRRY PRINT 
50 PERCENT DESIGN SPEED (ROTOR PERFORPHNCE) RUN NO 104 SPEED CIiiiE 50 POINT NO 3 
SL V-1 V-2 VM-1 W-2 VO-1 YO-2 U-1 U-2 V 8 - 1  V'-2 M'-1 V0'-2 RtlOYn-1 RIKnrH-2 EPSI-1 EPSI-2 
M/SEC M/SEC E;/SEC H/SEC H/SEC H/SEC HlSEC H/SEC H/SEC HISEC H/SEC H/SEC KG/H2 SEC KGJH2 SEC RU]m RADIln 
1 83.0 157.9 80.8 115.0 19.1 108.2 137.0 141.1 142.9 119-6 -?17.9 -32.9 95.40 139.94 0.0370 0.- 
2 87.8 155.4 85.4 112-7 20.4 106.9 142.3 145.0 148.9 119.0 -121.9 3 8 - 1  100.99 137-52 0.0168 0.0710 
3 88.9 152.3 86-5 111.7 20.7 103.6 147.4 148.9 153.4 120.5 -126-7 -45.3 102.20 136.49 -0.0007 0.0551 
4 89.6 144.4 86.8 109.0 22.1 94.7 162.2 160.6 164.8 127-4 -140.1 -65.9 102.57 133-91 ;O.M87 0,0098 
5 89.8 134.8 86.0 102.2 25.8 87.8 180.6 176.3 177.1 135.1 -154.8 -88.4 101.69 226.12 -0.1031 -0.W59 
6 88.7 125.2 84.2 94.6 27.8 82.0 197.7 191.9 189.6 145.0 -169-9 -109.9 99.58 116.97 -0.1459 -0.0961 






























151.4 -182-1 -123.8 
'51.9 -186-7 -128-7 
1%-i -191.1 -134.6 
rncn DEV TWH 
DEGREE DECREE UEI;REE 
4-56 13.46 39.53 
5.70 11-24 36-25 
6-90 11.30 33.56 
9-05 11-10 27.06 
8-68 9.61 20.19 
8.60 8-09 14.Z 
7-25 7-17 10-97 
7.73 8-40 8.98 
7-35 11.84 4-96 
97-48 107-62 -0.1690 4.1277 
91.83 99.46 -0.X73il -0.1352 
92.19 84.47 -0.1717 -0.1386 
D FkC OMM-8 LOSS-P $024 S F - &  1CEFF-P 
Ti3lAl. TOTAL P01 TOTIV TOTAL 
(3.3561 0.0107 O.QO31 1.1598 99.15 99.16 
0.3832 0.0528 0.01S4 1,1532 95.47 95.57 
0.3862 0,0548 0.0159 1,1193 91.97 95.05 
0.3728 0.0387 9.0110 1,1410 95.66 95.75 
0.3585 0,0395 0.OiOS 1.1291 94-55 94.65 
0.3395 0.0524 0.0128 1,1175 9i-37 91.19 
0.3419 0.0906 0,0202 1.1105 8337 84-22 
0.3503 0,1157 G,(n4i 1.1056 79-20 39-51 
0.3633 0.1527 0.0275 1,U949 IL-32 T2.M 
51. V-1  V-2 Wi - I  VH-2 VO-1 VO-2 U-1 
FT/SEC FTISEC FTISEC FT/SEC FTISEC FT/SEC FTISEC 
1 272.5 518.L 265-1 377.3 62.8 355.1 449-7 
2 288.2 509.8 280.3 369.9 66.8 350.8 466.9 
3 291-7 499.7 283.7 366.3 68.0 339.9 483-7 
4 293.9 473.8 2m.a 357.6 72.5 310-9 532.0 
5 294.7 442-2 282.3 335-4 84-6 285.2 592-4 
6 290.9 410.7 276.2 310.4 91.2 268-9 648-7 
7 285.0 387.7 270.3 285-9 90.4 261.8 687-9 
8 277.3 369.9 263.0 264.7 87.8 258.4 700-4 
9 269-7 338.1 255.8 225.4 85.2 252-0 712.2 
W C l I A 1  YCllA1 
U-2 V'-1 V'-2 - 1  2 RHWH-1 
FTISEC FTISEC FTISEC FT/SEC FFT/SEC WFfZSEC 
463.0 469.0 392444 -386.8 -108.0 19-54 
475.9 488.5 39111.5 -400.1 -125.0 20.68 
488.6 503-3 395.4 -415.7 -148.7 20.93 
527.1 540.7 417.8 459.6 -216.2 21-01 
578.3 581-0 4131.4 -507.8 -290.1 20-83 
629-5 622-2 4751.8 -557.5 -360.6 20.39 
667.9 655.9 4s.6 -597.6 -406.1 19-96 
680.7 666.6 4981.4 -612-6 -422.3 19-42 
693.5 677.2 4%1-7 -627-1 -441.5 18.88 
T021T01 POZ/PY)l EFF-AD EFF-P 
ROTOR ROJCR 
Z; 1( 
AIRFOIL AERODYWAYIL %WRY PRINT 
50 PERCENT DESIWt SPEED (STATOR PEEORMNCE) RllN NO 104 SPEED CODE 50 POlHT ND 3 
SL V-1 V-2 VH-1 VH-2 VO-1 W-2 4HOVH-2 RHW-I! €PSI-1 €PSI-2 
M/SEC H/SEC H/SEC W/SEC H/SEC XjSEC KGjW SEC KGjH2 S I C  RAD!AH RU]lllff 
S L  6-1 8-2 H-1 H-2 IHCS INCH DEV RRN D-F,AC OHM-8 L6S-P PO2/ W/PO TOAO %EFF-A fEFF-P 
DLGREE DEGREE DEGREE DEGREE DEGREE EGREE TOTAL TOTAL PO1 STAGE STAGE TOT-STG TOT-STG 
1 38.7 13.2 0.4929 0.4665 -11-48 -8.81 21.32 25.55 0.1'916 0.1223 0.0427 0,9813 1.1373 1.0133 85.77 85.03 
2 38.7 14.1 0.4884 0.4692 -9-89 45-91 20.01 24.62 0.1,729 C.0892 0.0317 0.9866 1.1368 1.0434 86-10 85.36 
3 38.0 14.5 0.4819 0.4705 -9.90 -6-62 18.68 23.55 O.ll531 0.0556 0.0201 0.9919 1.1391 1.0124 89.42 89.52 
4 36.4 16.0 0.4630 0.4516 -11.77 -7.66 16-24 20.41 0.1451 0.0618 0.0236 0,9916 1,1302 1,0399 83-35 89.51 
5 . 36.3 18.8 0.4352 0.4283 -15-43 -10.38 14.19 17.57 O.I;!N 0.0713 0.0288 0.9914 1.1182 1,0371 87.41 87.61 
6 36-9 21-0 0.4050 0.4028 -21.25 -15.43 i2-87 15.95 0.1159 0.0970 0,01114 0.9897 1-1054 1.0354 82-17 82.43 
7 38.6 22-3 0.3818 0.3798 -27-10 -20.84 14.55 16.35 0.12% 0,1405 0.0622 0,9866 1.0953 1.0363 72-74 73.01 
8 40.1 22.5 0,3656 0.3644 -28.77 -22.39 15.59 17.57 0.1353 0.1613 0.0723 0.9855 1 & 9 7  1.0368 67.64 68.03 
9 42.7 22-9 0.3392 0.3411 -29.17 -22.69 -17-03 15-76 0.1414 0.1771 0.0803 0.9861 1.CBO1 1,036 60.S 61.27 
v-2 























































TOAO POZ/POl POP0 EFF-AD 
STAGE STAGE STAGE 
1! 
1,0385 0.9892 1.11169 83.37 


























AIRFOIL AE2ODYNAMIC SUWRY PRINT 
50 PERCENT DESIGN SPEED (ROTGR PERFORMRNCE) RUN NO 104 PEED CODE 50 POINT NO 4 
SL B-1 8-2 
DEGREE DEGREE 
1 13.3 44.1 
2 B.4 44.3 
3 13.5 43.8 
4 14.3 41.9 
5 16.8 41.6 
6 18.3 42.1 
7 18.6 44.2 
8 18.6 46.4 




























































































































































578.4 579.5 435.4 -509.1 -283.9 20.46 
629.6 621.3 466.1 -559.0 -353.2 20.05 
668.0 655.0 484.1 -599.0 -396.6 19.60 
680.8 665.8 464.2 -613.8 -411-7 19.07 
693.6 676.5 48.5 -628-2 -429.9 18.55 
T02/T01 P02/P01 EFF-AD EFF-P 
ROTOR ROTOR 
X X 
1.0400 1.1335 91.11 91.27 
EPSi-1 EPSI-2 PCT TE 
CEGREE DEGREE SPAN 
2.118 5.079 0.0500 
AIRFOIL AERODYNAMIC S W M R Y  PRIWT 
50 PERCEfll DESIWl SPEED (STATOR PERFORMHCE) RUII  NO 104 SPEED COW 50 POINT NO 4 
SL V - 1  Y-2 VH-1 VH-2 1 'YO-2 RHOW-1 RHOW-2 €PSI-I EPSI-2 
n/SEC H/SEC H/SEC U/SEC H/SEC H/SEC KG/@ SEC K G / a  SEC RADIAN WIAN 
1 165.9 152-6 127.6 148.6 106.3 35.0 153.73 179.07 0.1349 0.1469 
2 164-4 153.6 126.5 149.5 105.1 35.0 152.53 leO.68 0.1206 O,X2% 
3 162-4 154.2 126.1 150.1 102.3 35.3 152.27 I81,88 0.1057 0.1129 





























6095-60 51 -20 
INCH MV TLRN D-FAC OE6A-8 
DEGREE DEGREE DEGREE TOTAL 
-7.92 21.37 26.35 0.2267 0.1165 
-6.03 19-03 26.48 0.2144 0.0846 
-5.72 17.36 25.76 0.1570 0.0513 
-6.69 15.11 22.50 0.1.877 0.0531 
-9.31 13-60 19.24 0.1722 0,0640 
-20.32 14.77 20.46 0,1826 5.1199 
-20.66 16.12 22.71 0.1915 0.1257 
M-2 RHGVM-1 RHOVII-2 PC1 TE 
fT/SEC LBH/FTZSEC LBH/FTZSEC 9 P . N  
114.9 31.48 36.68 Q-0550 
114.7 31.24 37.00 0.1083 
115.7 31.19 37.25 0.1610 
125.2 30.66 35.77 0.3151 
144.4 29.22 33.42 0.5165 
151-0 27.05 31.14 0.7145 
152-0 24.82 29-17 0.8603 
147.7 23.17 28.12 0.9080 
141.1 20.78 26.38 0.9548 
TOAO H12fP01 TI)/PO EFF-AD 
STAGE STALE STAGE 
i 














































AIPSOIL AERUDYlitrHIC SUHliR11 PRINT 
50 PERCEICC DESIB1 SPEED (ROTOR PEMWWiCE) RUtl )LO 104 S E E D  CODE 50 POINT ti0 5 
5L V-1 V-2 ' - 1  VH-2 VO-1 'CO-2 U-1 U-2 V'-1 '4'-"L'-1 W'-2 RIiOVU-1 RIWU-2 EPSI-i EPSI-2 
M/SEC N/SEC H/SEC H/SEC H/SEC H/SEC H/SEC HISEC H/SEC HISEC H/SEC HISEC K6lH2 SEC KG/= SEC RhDikH W[M( 
1 78.9 155-6 76-8 1U9-3 18.3 110-7 137.1 141-1 241-4 11L.4-118.7 -30.4 50.99 133-82 11-0369 0 . W  
2 23.7 l5Z.3 E1.4 107.5 19.5 109.3 152-3 145-0 147-3 113-3 -122.0 -35.E 96.52 132-00 0.0166 9.0717 
3 84.7 159.6 22.3 1N.7 19.8 106-3 147-4 148.9 151-9 114-9-127-6 -42.6 97-63 131-24 -0.U)ll U.0559 
4 85.1 143.4 82.4 104.1 21.1 98.5 162-2 160.6 163.4 121.3-141.1 -62.1 97.71 128.88 -0.0998 0.0108 
5 B5.2 133.8 81.6 96-8 24.8 92-3 lm,6 176-3 175-9 12i3.2-155.E -84-0 96.75 120-30 -0.1058-0.0156 
6 84.2 124-4.8 79.8 89.1 26.6 87-4 157-7 191-9 188.8 137-3-171.1-104.5 94-77 ll%.G8 -0,1488-0.0365 
7 82.3 117.9 78.0 fB.0 26.4 86.6 2119-7 203.6 199.2 141.7 -185.3 -117-0 52-50 95.UJ -0.1700 -0.1276 
8 20.0 114-0 75.8 74-3 Z.6 a . 5  213.5 207-5 202.6 142.0-187.9-121.0 89.99 92-34 4.1726 -0.1543 
9 77.2 107.7 73.7 65-5 24.8 85.4 217.1 211.4 205.9 142.0 -192.3 -125.9 87-43 81 -26 -0.1699 -0.1375 
SL 6-1 E-2 8'-1 8'-2 H-1 H-2 8'-1 14'-2 INCS IKH DEV TURN 0 FhC OEm-B LOSS-P PO2/ i a f - k  AFF-P 
DEGREE EGi?EE UEGIEE DECP.EE IjEGREE DEGP.EE OEGREE DEGREE TOTM TBTM PO1 T(iTE1 TOTAL 
1 13.4 45-4 57.04 15-58 0.2332 0.4563 0.4177 0.3328 -0.18 6-10 13.05 41-47 0,3997 0.0270 O.GO7b 1.1E40 97-98 98-02 
2 13.4 45-5 56-44 18.42 0.2473 0.4495 0,4356 0.3322 1.07 7.19 10.96 38-03 0,4221 0.0602 0.0176 1,15% 95.12 95.22 
3 13.5 44.9 57.17 21-e0 0.2503 0.4413 0.4450 0.3366 2.41 8.39 10-98 35.36 0,4248 0.0604 0,0176 1.1559 94.75 94-86 
4 14.3 43.4 59-73 30.m 0.2515 0.415% 0.4832 0-3550 4 . a  10.55 10.76 28-93 0.4146 O.W% 0,0129 1.1501 95-30 95.38 
5 16.9 43.5 62.40 40.a 0.2521 0.3912 0.5200 0,3748 5.43 10.32 9.68 21.56 0,4051 0,0509 0-0136 1.1396 93-61 93-73 
6 18-4 44.3 65.02 49-39 0.24B 0.3645 0.5583 0.4010 5.71 9-96 8-33 15.63 0,3908 0.0705 0.0171 1.1303 89.67 89.E6 
7 18.7 47.1 66-99 55.49 0.2433 0.3434 0.5aa 0.4129 5.55 9.05 7.94 11-49 0,4031 0.1211 0.0265 1.1243 81.45 E1.74 
f! 18.7 49.2 68.05 58.320.23640.33170,5%60.4132 5-75 8.59 8.91 9-73 0,4139 0.1469 0.0301 1.1219 77-48 77.H 
9 18.6 52.4 69.05 62.43 0.2297 0.3127 0.6W2 0-4123 5-58 8.57 11-40 6.62 0.4243 0,1760 0.0321 1.1158 72.66 73.09 
7 270.0 386.8 255.8 262.6 86.5 2W.1 688.0 667.9 ~ ~ 3 . 6  465.1-601.4-383.8 18-46 
8 262.5 374.1 248.7 24?.9 84.0 283.7 7M.4 6EO.8 664.7 466.0 -616-4 -397-1 18.43 
9 255.1 353.2 241-8 214.9 81.4 2m.3 712.2 693.6 675.6 465.8 -630.8 -413.2 17.91 
WC1IA1 WClIAl TO2lTO1 P02/M1 EFF-A0 EFF-P 
LBHISEC KGISEC ROTW RDI[lR 
SWT sV4 I I 
19.12 93-31 1.0422 1,1401 90.48 90.67 
EPSI-2 PC1 TE 
EGREE SPAN 
AlRFOlL AERODYNMIC SUHMRY PRINT 
50 PERCENT MSlGtI SPEED (STATOR PERFORWNCE) RUN NO 104 SPEED CODE 50 POINT NO 5 
SL V-1 V-2 VM-1 VM-2 VO-1 VO-2 RHOVfl-1 RHOVU-2 EPSI-1 EPSI-2 
M/SEC M/SEC H/SEC M/SEC H/SEC MISEC KG/M2 SEC KG/M;!SEC RADIAN RADIAN 
1 163.3 143.5 123.1 140.4 107.3 29.3 149.14 171.82 0,1354 0.1472 
2 162.1 143.7 122.4 140.7 106.3 29.1 148.41 172.48 0.1216 0,1303 
3 160.2 144.9 122.1 141.8 103.8 29.7 148.25 174.25 0.1075 0.1142 
4 154.6 141.0 120.2 136.7 97.3 34.4 146.56 168.64 0.0651 0.0710 
5 145.5 134.0 112.6 128.0 92.3 39.7 137-96 158.20 0.0133 0.0206 
6 136.4 126.8 103.8 119.4 88.4 42.8 127.69 147.55 -0.0341 -0.0285 
7 129.1 120.7 94.2 112.4 88.3 43.9 115.83 138.53 -0.0681 -0,0681 
8 125.3 117.9 88.8 109.7 88.4 43.2 109.04 134.94 -0.0801 -0.0829 
9 119.4 111.9 81.1 103.9 87.6 41.5 99.47 127.54 -0.0932 -0.0995 
SL 8-1 8-2 M-1 U-2 ItlCS ItICM DEV TURtI D-FAC OEGA-B LOSS-P P02/ PO/PO 
DEGREE DEGiIEE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE 
1 41.0 11.8 0.4801 0.4195 -9.23 -6.56 19.88 29.22 0.2865 0.1114 0.0391 0.9838 1.1445 
2 40.9 11.7 0.4764 0.4203 -7.73 -4.75 17.57 29.22 0.2608 0.0940 0.0337 3.9865 1.1424 
3 40.3 11.8 0.4708 0.4239 -7.66 -4.38 15.97 28.50 0.2615 0.0579 0.0212 0.9919 1,1459 
4 38.9 14.1 0.4539 0.4126 -9.24 -5.1,2 14.35 24.83 0.2436 0.0449 0.0173 0.9941 1.1427 
5 39.3 17.2 0.4268 0.5919 -12.46 -7.41 12.63 22.11 0.2302 0.0437 6.0178 0.9949 1.1332 
6 40.4 19.7 0.3992 0.3704 -17.75 -11.93 11.59 20.72 0,2237 0.0553 0.0238 0.9943 1.1236 
7 43.2 21.3 0.3770 0.3517 -22.57 -16.31 13.61 21.82 0.9331 0.0747 0.0333 0.9930 1.1165 
8 44.9 21.5 0.3652 0.3431 -23.97 -17.59 14.58 23.38 0.2408 0.0739 0.0334 0,9934 1,1148 









YO-1 VO-2 RHCYH-1 RHOVH-2 PC1 TE 
FT/SEC FT/SEC LBM/FTZSEC LBH/FT2SEC SPAN 
26.15 30.22 0.7145 
23.72 28.37 0.0603 
22.33 27.64 0.9080 
20.37 26.12 0.9548 
TO/TO P02/P01 PO/PO EFF-AD 
STAGE STAGE ST!GE 
























TO/TO ZEFF-A ZECii-P 
STAGE TOT-STG TOT-STG 
1.0453 86.88 87.13 
1.0451 8s-07 06-33 
1.0445 09-31 89.51 
1.042; 91.14 91-31 
1.0406 89.66 89.83 
1.0398 85.13 85.37 
1.0418 76.55 76.90 
1.0439 73.20 73.60 
1.0438 68-15 68.61 
AIRFOIL AEROOYtlANIC SUMRIIY PRINT 
50 PERCENT DESIGIf SPEED (ROTOR PERFORtWNCE) RUIi HO 104 SPEED CODE 50  POIN 110 6 
5L V-1 V-2 VM-1 YH-2 VO-1 VO-2 U-1 U-2 V'-1 Ye-2 YO'-1 V08-2 RHOVfl-1 RIWfl-2 EPSI-1 EPSI-2 
M/SEC H/SEC M/SEC M/SEC M/SEC H/SEC H/SEC H/SEC H/SEC fl/SEK H/SEC HISEC KG/H2 SEC KGIfl2 SEC RADIAN RADIAIi  
1 75.0 153.5 72.9 104.3 17.4 112.5 137.0 141.1 140.1 108.2 -119.6 -28.6 86.72 128-47 0,0366 0.0889 
2 79.5 151.0 77.3 102.2 18.6 111.1 142.3 145.0 145.8 107.7 -123.7 -33.9 92.02 126.23 0.0161 0.0720 
3 80.5 148.4 78.2 101.2 18.9 108.5 147.4 148.9 150.4 109.10 -128.5 -40.5 93-06 125.24 -0.0016 0.0565 
4 80.7 142.0 78.2 99.5 19.9 101.3 162-2 160.6 162.3 115.9 -142.2 -59.4 92.99 123.87 -0.0512 0.0113 
5 80.8 133.1 72.4 92.6 23.4 95.5 180.6 176.3 175.2 122.88 -157.2 -80.7 92.09 115-89 -0.1092 -0.0461 
6 75.7 124.6 75.7 84.1 24-9 92.0 197.7 191.9 188.7 130.5-172.9 -99.9 90.18 105-41 -0.1545-0-0990 
7 77.9 118.0 73.9 72.5 24.6 93.1 209.7 203.6 199.3 132.1 -185.0 -110.5 88.N 90-71 -0,1732 -0.1289 
8 75.6 115.4 51.? 67.9 23.9 93.3 213.5 207.5 202.7 132.9 -189.6 -114.2 85.40 84.92 -0.1732 -0.1364 
9 73.3 111.4 69.5 62.1 23.1 92.5 217.1 211.4 206.1 134.1 -194.0 -118.8 82-77 77.52 -0.1690 -0.1370 
SL 8-1 B-2 B'-1 8'-2 K-1 H-2 H1-1 n'-2 INCS INCW DEV TURN D FAC OAGA-B LOSS-P PO21 SFF-A BFF-P 
DEGREE OEGREE DEGREE DEGREE DEGREE OEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 13.4 47.2 58.56 15.34 0.2214 0.4496 0.4136 0.3170 1.34 7.62 12.82 43.22 0.4375 0.0384 0.0112 1.1676 97.26 97-31 
2 13.5 47-4 57.95 18.38 0.2350 0,4421 0.4309 0.3155 2.57 8.70 10.93 39.57 0.4602 0.0703 0.0206 1,1624 94-56 94.67 
3 13.6 47.0 58.67 21.82 0.2377 0.4342 0.4445 0.3190 3.91 9.8,9 11.00 35-85 0.4647 0.0723 0.0211 1.1603 94.03 94.15 
4 14.3 45.5 61.23 30.82 0.7384 0.4150 0.4796 0.3388 6.38 12.05 10.78 30.40 0.4519 0.0527 0.0150 1.1572 94.83 94.94 
5 16.8 45.8 63.82 40.98 0.2389 0.3885 0,5177 0.3587 6.86 11.74 9.83 22-89 0.4429 0.0578 0-0154 1.1490 93.21 93.35 
6 18.2 47.4 66.39 40.78 0.2355 0.3631 0.5576 0.3804 7-06 11.33 8-72 16.61 0.4395 0.0922 0.0222 1.1414 87.71 87.93 
7 18.5 52.0 68.26 56.61 0.2302 0.3427 0.5886 0.3638 6.82 10.32 9.06 11.65 0.4675 0,1609 0.0342 1.1365 78.16 78.54 
8 18.4 53.8 69.31 59.14 0.2232 0.3347 0,5985 0.3855 7.01 10.25 9-73 10.16 0.4757 0,1818 0.0364 1.1362 75.40 75.84 
9 18.4 56.0 70.30 62.34 0.2163 0.3228 0.6083 0.3884 6.83 9.81 11.30 7.96 0.4796 0.2M)O 0,0366 1.1338 72.71 73.20 
SL V-1 V-2 VH-1 YH-2 VO-1 VO-2 U-1 U-2 1 V'-2 YO1-1 YO'-2 RIWH-1 RtiOVH-2 EPS1-I EPSI-2PCTTE 
FTISEC FTISEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTfSEC FT/SEC FT/SEC LBH/FTZSEC LBWFTZSEC DEGREE DEGREE SPAN 
1 246.0 503.5 239.3 342.3 57.2 369.2 449.7 463.0 459.6 355.Q-392.4 -93.8 17.76 26.31 2.0% 5.096 0.600 
2 261.0 495.4 253.7 335.5 61.2 364.5 466.9 475.9 478.5 353.5 -405.7 -111.3 18.85 25.85 0.925 4,125 0.1000 
3 264.0 486.7 256.6 332.1 62.0 355.9 483.7 $88.6 493.6 357,6 -421.6 -132-8 19.06 25.65 -0.093 3.235 0.1499 
4 264.7 465.8 256.5 326.4 65.3 332.2 532.0 527.1 532.5 380.2 -466.7 -194.9 19.04 25.37 -2.933 0.649 0.3000 
5 265-3 436.6 253.9 303.8 76.8 313.5 592.4 578.3 574.8 403.0 -515.7 -264.8 18.86 23.73 -6.259 -2.644 0.5000 
6 261.5 408.9 248,5 275.8 81.6 301.8 648.7 629.5 619.2 428.3 -567.1 -327-7 18-47 21-59 -8.852 -5.672 0.7000 
7 255.6 307.1 242.5 237.8 80.8 305.4 687.9 667.9 653.8 433.6 -607.1 -362.5 18.01 18.58 -9.924 -7.385 0 . 8 W  
8 248.0 378.6 235.3 222.9 78.4 306.0 700.4 680.7 665.0 436.0 -522.0 -374.7 17.49 17.39 -9.924 -7.699 8 . m  
9 240.4 365.6 228.1 203.6 75.8 303.6 712.2 693.5 676.1 439.9 -636.4 -389.9 16.95 15-88 -9.681 -7.848 0.9% 




AIRFOIL AERODYNAMIC SDMMRY PRINT 


















































































































INCM OEV TORN D-FAC OPEGA-0 LOSS-P P02/ 
DEGREE LiEGREE DEGREE TOTAL TOTAL PO1 
-4.63 20.46 30.58 0.3480 0.1065 0.0373 0-9851 
VO-2 RHOVM-1 RHOVM-2 PCT TE EPSI-1 EPSI-2 
FTISEC L014lFT2ZEC LBMIFTZSEC SPAN DEGREE DEGREE 
92.8 29.24 32.92 0.0550 7.808 8.474 
94.5 29.00 33.19 0.1083 7.065 7.537 
95.9 28.94 33.63 0.1610 6.282 6.636 
POIPO TOfiO IEFF-A IEFF-P 
STAGE STAGE TOT-STG TOT-STG 
4 498.2 430.9 375.0 
5 471.1 411.2 351.8 
6 443.1 391.7 321.1 
7 420.9 375.0 282.9 
8 412.3 369.2 268.4 















327.9 102-0 28.78 32.77 0.3151 3.938 4,235 
313.4 119.8 27.14 30.66 0.5165 1.069 1.442 
305.4 130.6 24.84 28.97 0.7145 -1.617 -1.325 
311.6 138.8 21-87 27.22 0.8603 -3.734 -3.721 
313.3 141.9 20.72 26.58 0.9080 -4.514 -4.661 
311.4 141.0 29.38 25.14 0.9548 -5.330 -5.677 
TOAO P02/P01 POIPO EFF-AD EFF-P 
STAGE STAGE STAGE STAGE 
X I[ 
1.0455 0.9944 1.1430 85.59 85.85 
t 3 AIRFOIL AERODYNAHIC SUHMRY 1'RINT 
0 
13 
50 PERCEIU DESIrJi SPEED (ROTGR PERF(RI.Y\NCE) RWl NO 104 SPEED OODE 50 POINT MI 7 
SL V - 1  V-2 VM-1 VM-2 M-1 M-2 U-1 U-2 V ' -1  V'-2 1 1  2 RiiOVH-I RiiWM-2 EPSI-1 EPSI-2 
M/SEC MISEC M/SEC M/SEC U/SEC H/SEC M/SEC M/SEC HISEC MISEC M/SEC H/SEC K6/M2 SEC KG/W SEC RADIAN RADIAN 
1 71.2 151.8 69.2 100.7 16.4 113.6 137.1 141.2 139.1 104.4 -120.7 -27.6 82.58 124.56 0.0358 0.0889 
2 75.6 149.4 73.5 99.0 17.5 111.9 142.3 145.1 144.9 104.4 -124.8 -33.2 87.77 122.74 0.0146 0.0720 
3 76.1 147.2 74.3 98.2 17.8 109.7 147.4 149.0 149.4 105.7 -129.6 -39.3 88.70 122.04 -0.0000 0.0565 
4 76.4 141.7 74.0 9G.8 18.8 103.6 152.2 160.7 161.4 112.4 -143.4 -57.1 88.33 121.04 -0.0569 0.0101 
5 76.5 133.1 73.2 89.4 21.9 98.7 180.6 176.3 174.7 118.4 -158.6 -77.6 87.42 112-33 -0.1204 -0.0500 
6 75.1 125.7 71.3 77.5 23.6 99.0 197.7 191.9 188.2 120.9 -174.1 -92.9 85.12 97.40 -0.1691 -0.1059 
7 73.1 119.6 69.3 63.7 23.3 101.2 209.7 203.6 198.9 120.6 -186.4 -102.4 82.80 79.98 -0.1839 -0.1338 
8 70.8 117.4 67.1 60.0 22-5 100.9 213.5 207.5 202.4 122.4 -191.0 -106.6 80.16 75.32 -0.1802 -0.1376 
9 68.5 114.5 64.9 55.7 21.7 100.0 217.1 211.4 205.9 124.6 -195.4 -111.4 77.53 69.90 -0.1721 -0.1385 
SL B-1 0-2 8'-1 8'-2 H-1 H-2 HI-1 2 m T ?  INCH DEV TWN D FAC OHG4-8 LOSS-P PO21 XEFF-A XEFF-P 
DEGREE DEGREE DEGREE DEGREE OEGREE DEGREE DEGREE DEGREE TOTAL . TOTAL PO1 TOTAL TOTAL 
1 13.3 48.5 60.09 15.33 0.2100 0.4443 0.4106 0.3057 2.87 9.15 12-81 44.76 0.4652 0.0479 0-C139 1.1703 96.67 %.75 
2 13.4 48.5 59-46 18.54 0.2232 0.4371 0.4277 0.3054 4.08 10.21 ll.08 40.02 0.4WO 0.0731 0.0214 1.1657 94.48 94.61 
3 13.5 48.2 60.17 21-82 0.2257 0.4305 0.4413 0.3092 5.41 31-39 11-00 38.35 0.4883 0.0734 0.0214 1,1648 94.13 94-27 
4 14.3 46.9 G2.71 30.54 0.2256 0.4140 0.4765 0.3282 7-86 13.54 110.50 32.17 0.4782 0.0543 0.0155 1.1640 94.92 95.02 
5 16.7 47.7 65.29 40.89 0.2258 0.3882 0.5160 0.3452 8.32 13.21 '9.74 24.39 0.4773 0.0708 0.0189 1.1566 92.12 92.27 
6 18.4 51.8 67.84 50.05 0.2216 0.3654 0.5556 0.3515 8.53 12.78 '9.00 17.73 0.5066 0.1398 0.0334 1.1513 83.22 83.54 
7 18.7 57.7 69.63 58.00 0.2158 0.3464 0.5871 0.3493 8.24 11.74 110.41 11.69 0.5434 0,2149 0.0440 1.1483 74.12 74.62 
8 18.6 59.1 70.69 60.51 0.2089 0.3397 0.5973 0.3540 8.39 11.63 ll.10 10.18 0.5447 0.2282 0.0438 1.1487 72.46 72.99 
9 18.5 60.8 71.65 63.34 0.2020 0.3309 0.6074 0.3600 8.18 11.16 12.30 8.31 0.5425 0.2393 0.0124 1.1479 70,s 71.42 
SL V - 1  V-2 VM-1 VM-2 1 M-2 U-1 U-2 V'-1 V'-2 MI'-l V08-2 RfOVM-1 RHCdM-2 €PSI-1 EPSI-2 PCT TE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT,(SEC FT/SEC LBH/FTZSEC LEMIFTZSEC DECAEE DECAEE SPAN 
L 233.5 498.0 227.2 330.5 53.8 372.6 449.7 463.1 456.5 342.7 -395.9 -90.5 16.91 25.51 2.051 5.095 0.0500 
2 248.0 49.2 241-3 324.8 57.5 367.2 467.0 475.9 475.3 342.5 09.5 -108.8 17.93 1 25.14 0.834 4.1260.1000 3 250.7 483.0 243.8 322.1 58.4 359.9 483.8 488.7 490.3 346.9 - 25.3 -128.8 18.17 25.00 -0.232 3.235 0.1499 
4 250.6 465.0 242.9 317.5 61.7 339.8 532.1 527-'2 529.4 368.7 -470.4 -187.4 18.09 24.79 -3.258 0.593 0.2300 
5 250.8 136.8 240-3 293.2 72-0 323.7 592.5 578.4 573.3 388.4 -520.5 -254.7 17.90 23-01 -6.897 -2.864 O.jM10 
6 246.3 412.5 233.8 254.2 77.5 324.9 648.8 629.6 617.3 396.8 -571.4 -361-7 17.43 19.95 -9.689 -6.066 8.7000 
7 239.8 392.4 227-3 209.1 76.5 332.0 688.1 668.0 652.5 395.8 -681.6 -336.0 16.96 16.38 -10.99 -7-669 0.8500 
8 232.2 385.2 220.1 19.0 73.9 331.1 700.5 600.9 664.1 401.5 -626.6 -349.8 16.42 15.43 -10.325 -7.083 0.9000 
9 224.6 375.7 213.0 182.9 71.3 328.2 712.4 693.7 675.5 408.7 -641.1 -365.5 15.88 14.32 -9.861 -7.933 0.9500 
WCl/Al UCI/Al T02/T01 P02/P01 EFF-AD ER-P 
LBM/SEC KGISEC ROTOR RMOR 
SQT S Wl X X 
17.22 84.04 1.0489 1.1577 87-52 87.76 
AIRFOIL AERODYNMIC SUMWRY PRINT 
50 PERCENT DESIGN SPEED (STATOR PERFORWt!CE) RUN NO 104 SPEED CODE 50 POINT NO 7 
SL V-1 V-2 VM-1 VM-2 M-1 VD-2 RIIOVH-1 RHOW-2 EPSI-1 EPSI-2 
H/SEC H/SEC H/SEC H/SEC M/SEC H/SEC KG/MZSEC KG/H2 SEC RADIAN RADIAN 
1 157.2 123.1 112.2 119.9 110.1 27.8 137.76 151.24 0.1372 0.1489 

































39.4 85.79 119.61 -0.0903 -0.0959 
INCM DEV TURN 0-FAC OKGA-B. LOSS-P m 2 1  m/m TOAO XEFF-A XEFF-P 
DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE STAGE TOT-STG TOT-STG 
-3.18 21.18 31.31 0.397~8 0.1004 0.0350 0.9664 1.1542 1.0476 87-97 88.21 
-1.36 19.95 30.22 0.3830 0.0804 0.0285 0.9893 1.1532 1.0474 87.63 87.93 
-0.79 18.54 29.51 0,3643 0.0500 0.0181 0.9935 1.1572 1,11474 90.02 90.24 
-1.26 16.08 26.97 0.3537 0.0390 0,0149 0.9951 1,1!33 1.0468 91.81 91.97 
-2.90 14.09 25.16 0.3549 0.0351 0.0142 0.9960 1,1523 1.0460 89.90 90.10 
-4.47 12.80 26.98 0.3709 0.0376 0.0160 0.9962 1.1474 1.0487 82.32 82.66 
-6.17 14.44 31.13 0.3909 0.0283 0.0125 0.9974 1.1450 1.0539 73.26 73.77 
-7.82 15.34 32.39 0.3989 0.0307 0.0138 0.9972 1.1458 1.0556 71.42 71.96 
-9.33 16.65 33.51 0.4275 0.0609 0.0277 0.9948 1.1421 1.0567 68.23 68.83 
VO-2 RHOYH-1 HHOVn-2 PCTTE EPSI-1 EPSI-2 
FT/SEC LBN/FT?SEC LBH/FT2SEC SPAH DEGREE DEGREE 
91.3 28.21 30.98 0.0550 7,860 8.538 
98.9 28.04 31.10 0.1063 7.177 7.654 
102.4 28.02 31.55 0.1610 6,463 6.819 
110.7 27.94 30.97 0.3151 4.320 4.601 
123.6 26.13 29.07 0.5165 1,733 2.054 
131.5 23.04 27.29 0.7145 -0.844 -0.596 
134.5 19.56 26.06 0.8603 -3.244 -3.191 









8 414.9 351.9 239.9 







336.6 129.1 17.57 24.50 0.9548 -5,171 -5,494 




STAGE STAGE STAGE STAGE 
X X 
1.0489 0.9947 1.1516 84.28 64-59 
AIRFOIL AERODYNAnlC SlJItWRY PRINT 
50 PERCENT OESlGN SPEED (ROTOR PERFORMANCE) RUN NO 1106 SPEED CODE 50 POINT NO 1 
SL V-1  V-2 M-1 M-2 Wl-1 VO-2 U-1 U-2 Y1-1 V1-2 VO1-1 VO1-2 RHOVKl RKOYH-2 EPSI-I EPSI-2 
M/SEC M/SEC H/SEC M/SEC M/SEC H/SEC H/SEC H/SEC U/SEC H/SEC H/SEC HfSEC KG/H2 SEC KGiU2 SEC PNJIAN RADIAN 
1 76.2 155.0 75.1 108.4 12.7 110.8 137.0 141.1 145.2 112.6 -124.3 -30.3 89.09 133.81 0.0365 0.0877 
2 81.0 152.7 79-9 106.7 13.5 109.2 142.2 145.0 151.5 112.6 -128.7 -35-8 94.86 132.01 0.0159 0.06% 
9 77.5 105.7 75.1 65.6 18.8 82.9 217.0 211.3 211.9 144.2 -198.1 -128.4 
c 
SL 0-1 0-2 ~ ' - 1  0'-2 H-1 n-2 MI-1 HI-2 INCS INCH OEV TURN 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE 
1 9.6 45.6 58.80 15.600.22500.45410.42890.3297 1-57 7.85 13.08 43.20 
2 9.6 45.7 58.13 18.55 0.2395 0.4469 0.4477 0.3295 2.75 8.88 11.09 39.58 
3 9.6 45,2 58.60 21.96 0.2443 0.4386 0.4625 0.3335 3.84 9-82 11.14 36.63 
4 10.1 43.2 60.71 31.31 0.2484 0.4160 0.4995 0.3551 5-86 11.53 11.27 29-39 
5 12.3 42.6 63.11 41.44 0.2498 0.3870 0.5391 0.3801 6.14 11.03 10.29 21.66 
6 13.8 43.2 65.49 49,900.24700.35970.57760.4070 6.18 10.42 6-85 15.58 
7 14.1 45.8 67.28 55.72 0.2423 0.3394 0.6078 0.4201 5.84 9.34 8.17 11.56 
8 14.1 48.1 68.31 58.620.23540.32670.61690.4197 6.01 9-25 9-21 9-69 
9 14.1 51.5 69.26 62.850.22880.30650.62590.4180 5.79 8.77 11.81 6.41 











SL V - 1  V-2 M-1 VM-2 VO-1 VO-2 !I-1 U-2 V'-1 V1-2 V0'-1 VO1-2 RHOVU-1 
FT/SEC FT/SEC FT/SEC Fl/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC Fl/SEC FTISEC Lffli i l2gEC 
1 249.9 508.7 246.5 355.8 41.6 363.6 449.4 462.8 456.5 369.4 -407.9 -99.3 
2 265.9 501.0 262.2 350.2 44.4 358.3 466.7 475.6 497.1 369.3 -422.3 -117.4 19.43 
3 271.2 491.8 267.4 346.9 45.2 348.6 483.4 488-4 513.3 374.0 -43fli.2 -139.8 19.81 
4 275.7 467.0 271.4 340.5 48.4 319.6 531.8 526.8 554.4 398.6 -483.4 -207.3 20.10 
5 277.2 434.9 270.9 319.8 58.8 294.8 592.1 578.0 598.2 427.! -533.3 -283.2 20.07 
6 274.2 404.8 266.3 294.2 65.3 278.0 648.4 629.2 641-0 458.1 -583i.1 -351.2 19.74 
7 269.0 382.9 260.9 266.1 65.4 275-4 687.6 667.6 674.7 474.0 -62Z.2 -392.2 19.35 
8 261.4 369.1 253.6 246-1 63.6 275.1 700.0 680.4 685-1 474-1 -636.4 -405.3 18.79 
9 254.2 346.9 246.5 215.2 61.8 272.0 711.9 693.2 695.3 473.0 -6501.1 -421.2 16-26 
)ICl/Al Kl/U T02/T01 P32/KI1 EFF-AD EFF-P 
LBH/SEC KG/SEC R(IITOR ROTOR 
. SqFT SW f X 












P02/ %EFF-A IEFF-B 
P01 TOTAL TOTAL 
1.1761 98.90 98-94 
1.1703 95.75 95.85 
1.1669 94.78 94-86 
1.1595 94.59 94.71 
1.1482 92.85 92.99 
1.1380 88.55 88.76 
1.1320 80.93 81.75 
1.1291 77-08 77.46 























AIRFOIL AERODYNAHIC SUHHRRY PRINT 













































SL 0-1 0-2 H-1 H-2 INCS INCH L E V  TURN D-FAC OHEGA-8 LaS-P PO21 POP0 TOAO XEFF-A SEFF-P 
DEGREE DEGREE DEGREE DEGilEE DEGREE DEGREE TOTAL TOTAL PO1 STAGE STAGE TOT-STG TOT-STG 
1 41.0 12.6 0.4793 0.41273 -9.17 -6.50 20.78 28-39 0.2632 0.1172 0.04!0 0.9830 1,1553 l.Mk9 87.82 88.06 
2 40.9 13.2 0.4752 0.4308 -7.72 -4-74 19.11 27-69 0.24611 0,0865 0.0308 0.9876 1.1551 1.0480 87.77 88.03 
3 40.3 13.8 0.4693 0.4342 -7.62 -4.35 17-97 26.53 0.2231 0.0494 0.0179 0.9931 1,1581 1,0374 90-38 90-58 
4 38.6 16.3 0.4510 0.4187 -9.57 -5.45 16.52 22-33 0.2063 0.0484 0.9184 0.9938 1.1513 1.0455 90.42 90.60 
5 38.4 19-3 0.4228 0.3961 -13.33 -8.29 14-77 19.09 0.1892 0.0523 0.0211 0,9940 1.3404 1.0633 68-42 88.64 
6 39.5 20.5 0.3942 0.3731 -18.69 -12.87 12.40 18.98 0.1911 0.0668 0.0286 0.9932 1,1300 1.0426 83.47 83-75 
7 42.1 22-4 0.3724 0.3545 -23.65 -17.38 14.70 19.66 0,1977 0.0886 0.0392 0.9919 1.1229 1.0446 75.50 75.91 
8 43.9 22.6 0.3597 0.3468 -24.92 -18.54 15.68 21.32 0.19819 0.0794 0.0356 0,9932 1.1216 1.0458 72.83 73.27 
9 46.4 23.0 0.3410 0.3290 -25.42 -18.94 17.10 23.45 0.2115 0,0848 0.0385 0.9934 1.1151 1.0464 68.20 68.68 
5 473.8 444.8 371.0 
6 442.6 419.6 341.6 
7 419.2 399.6 311.1 
8 405.5 391.3 292.0 








M-2 RHOL'H-1 RHOWe-2 PCT TE 
FTlSEC L8H/FT2SEC LBH/FTZSEC SPAN 
105.3 30.72 35.84 0.0550 
110.8 30.57 36.12 0,1083 
116.4 30.50 36.40 0.1610 
131.8 30.21 34.60 0.3151 
147.5 28.57 32.45 0.5165 
147.0 26.38 30.38 G.7145 
152.5 24.02 28.48 0.8603 
150.4 22.52 27.81 0.9080 
145.1 20.42 26.28 0.9548 
TOIT0 FQ2/PO1 W/POI EFF-AD 
STAGE STAGE: STAGE 
I 























Overa 1 1 and B l ade E 1 ement Performance Tabu l a t i  ons 




115 - 10 - 4 Performance c a l c u l  ated us ing  s t a t o r  
115 .. 10 - 5 t r a i l i n g  edge ( S t a t i o n  5) t o t a l  
115 - 10 - 6 pressure and temperature. 
115 - 10 - 14 Performance ca l cu la ted  us1 ng r o t o r  
115 - 10 - 15 t r a i l  i n g  edge ( S t a t i o n  4) t o t a l  
115 - 10 - 16 pressure and s t a t o r  t r a i l i n g  edge ( S t a t i o n  5) t o t a l  pressure and 
temperature , 
115 - 1.0 - 24 Performance c a l c u l a t e d  u s i  ng r o t o r  
115 - 10 - 25 t r a i l i n g  edge ( S t a t i o n  4 )  t o t a l  
115 - 10 - 26 pressure and temperature and s t a t o r  
t r a i l i n g  edge(Stat ion 5 )  t o t a l  
pressure. 
PRECEDING PAGE BLANK NOT FILMED 
VCR a s i c  sqs r r u a s t n l o n  
AtRFOIL ACRODYNbYIC S'J%WY PRINT 
rr F f R C t M  K S l G N  SPCCD (AOTQ I L F C W U N K )  RUN NO rrn P E ~ D  CODE rr POIW wo n 
$ 1  V-1 V-2 VH-1 VH.2 W.1 W.2 U-1 U.2 Vl*! V r - 2  VOI.1 VO'*2 RHWM-1 AHWH-2 LPSl.1 t ? S l * 2  
UISEC HISEC UISEC H/SEC UISEC W%C HISEC H/SfC WSEC PlSEC M/SEC WSEC WGIH2 5EC K O I M  SEC RhOIAN RADIAN 
1 
2 
3 V u i r  V~,RLC V~,RLE %LC V'RLE Y'O,RLE F'J,,ut.c CRLC 





SL 0.1 0-z 0'-I O'.Z n-1 n.2 ~1.1 nr-t lacs INN OIV TMH o r ~ c  d m ~ - B  LOSS-P mz/ RFF-A %LFF.P 
OCGXEt CEORLf DEGREE DEGREE DEGREE MlGREE KCREC DIGRLL TOTAL TOTAL POI TOTAL TOTAL 
1 
: &LC P ~ L C  h L C  H'RLC 'SV 6 O D qfRR 71 d
4 PATE P'RK , rkn ~ ' R T E  f m A$ a 'I P 





SL V.I Y-2 w.1 vw-2 vo.1 w.2 u-i u.z v1.1 v1-z vo*-I v o l - 2  uuon.t n w n . 2  EPSI-I EPSI-ZPRTE 
FTISEC FTISEC FTISEC r T / s E c  ~TISEC FTISEC FTISEC FTISEC FNSEC FTISEC FTISLC FTISEC LBMIFTZSEC Lsn /F f zsEc  DEGREE DEGREE SPAN 
1 
2 
3 YULE %,RLE V%RLE VRLE V'RLE V'~,RLE PV~,RLE 'RLE % span 
4 VRE V~,RTL ~ , U E  URTE V'RTE V'%,RTE PVm,RTE 
5 RTE 
TOZIT01 POZIP01 EFF-AD EFF-P ' 
ROTOR ROTOR 
COWWCR TMlt SYKYFe0C TRAN$UTlON 
rr PCRCCM I S t ( U  ILCO (STAIR P C W A H ! t C L )  A161011 AUIQOY~%VlC SUNKUIY PR!Nt RUN NO k x r  V C C D  COOt nu :OfV NO tt 
s i  v.1 v.2 vn-1 v n - 2  W-I v0.2 RIWU.I RHOVN.~ ~~s t . 1  c~s1.2 
1 )%SLC W S E C  W S E C  H/SEC U/SLC H l S I C  ka/HZ S i c  kdl/MZ SEC RADIAN RAOIAM 
2 
SL v-1 v 4  1X-1 v!4-2 vo-1 I O - 2  LnWCl RHOVf4.2 P O  I E P S I - I  C f S l - z  
FT/SEC FT/SLC fT /SEC fT/SEC fT /SEC fT/SEC LB!t /FRSEC LBM/FRSEC SPAN DEGREE DEGREE I 
2 
NCOAR YCORR UCORR 
INLET INLET l N l E T  TO/TO P%!/POI W/PO V F - A 0  EFF-P 
RPH LIH/SEC KG SCC STAGL STAGE STAGE STAGE 





RLE R L L  RLE 
AIRFOIL AERWfWIC SUWRY PRINT 
100 PERCENT DESIGN SPEED (ROTOR PERFORMUCE) RUIN NO 115 SPEm CODE 10 POINT 1 0  4 
SL V-i V-2 vn-1 w-2 vo-1 vo-2 U-1 u-2 ut-I vB-2 vo8-1 ma-2 ~liovu-1 ruraun-2 EPSI-1 £PSI-2 
H/SEC ki/SEC H/SEC M/SEC H/SEC WSEC H/SEC H/SEC U/SEC H/SEC H/SEC tl/SEC KG/U2 SEC KWnZ SEC WIhN 8M)IAN 
1 164.3 299.6 162.9 199.2 21.4 223.8 274.3 282.5 300-9 207-6 -252.9 -58.7 171.53 2U.18 0.0370 0.0904 
2 173.6 294-4 171.6 192.5 26.4 222.8 284.8 290.3 310.2 204.0 -258.4 -67.5 181.29 217-19 0.0169 0.0748 
3 176-5 289.1 174.0 187.4 29.3 220.2 295.0 298.1 317.6 202.9 -265.7 -77-9 183.78 242.86 -0.0001 0.0606 
4 180-6 279.9 177.1 181-6 34.9 213.0 324-3 321-5 339.5 211.6 -289.6 -108.5 186.73 241-60 -0,0456 0.0202 
5 181-9 272.5 176-6 170-9 43.2 212.2 361.4 352.8 363.9 221.2 -318.2 -140.5 186.04 233.37 -0,0997 -0-0334 
6 180.0 263.6 173.5 157.5 48.2 211.5 395-7 384.0 388.4 233.6 -347.5 -172.6 183.03 219.24 -0.1460 - 0 - W 9  
7 176.2 256.9 169.5 143.6 48.0 212-9 419.7 407-4 408.5 241.8 -371.6 -194.5 173.08 201.05 -0.1731 4.1244 
8 173.1 250.8 166.5 131.6 47.1 213.5 427.2 915.3 415.0 240.8 -380.1 -231-7 175.80 183.72 -0,1789 -0,1338 
9 170.3 237.7 163.9 105.8 46.3 212.8 q34.5 423.1 421.4 235.4 -383.2 -220.3 172.87 146.88 4.1762 -0,1#K] 
SL 8-1 8-2 0'-1 B'-2 H-1 H-2 Ha-1 Ut-2 INCS INCH MY TURN D FAC OXGCL-8 LMS-P W21 EFF-A SFF-P 
DEGREE DEGREE DEGREE EGREE DEGREE KGREE #T;REE MGREE T3TAL 'TOTAL PO1 TOTAL TPTM 
1 7.5 48.4 57.15 16.44 0.4915 0.8621 0.3053 0,5975 -0.07 6.20 13.92 40.71 0.5168 0.0886 0.0256 1.8139 93.73 94.23 
2 8.7 49.2 56.38 19.36 0.5240 0.8453 0.9361 0-5857 1-00 7-13 11-90 37.E 0,5602 0.1242 0,0361 1.7738 90.63 91-36 
3 9.6 49.6 56.76 22.61 0.5331 0.8283 0.9594 0.5814 2.01 7.99 11.79 34-16 0.5514 0,1331 0,0386 1.7638 89.51 90.31 
4 11.2 49.5 58.56 30-86 0.5461 0.7982 1.0268 0.6034 3-71 9.38 10.81 27-70 0.5497 0.1225 0.0349 1.7646 89.28 90.10 
5 13.7 51.1 60.98 39-33 0.5502 0.7719 1.1012 0.6267 4.01 8.90 8.18 21.65 0.5533 0.1240 0.0338 1.7872 88-21 89.13 
6 15.6 53.2 63.49 47.45 0.5944 0.7408 1.1744 0.6564 4.18 8.43 6.39 16.05 0.5519 0,1452 0.0366 1.80M 85.33 86-48 
7 15.8 55.9 65.52 53.410.53210.71471.23370.6727 4.08 7-58 5.86 12.11 0.5613 O.lb97 0.0436 1.8131 80.53 82.M 
8 15.8 58.2 66.39 56.77 0-5222 0 6NZ 1.2521 0.6667 4-09 7-33 7-35 9-63 0.5731 0.2173 0.0565 l.tr060 77-70 79.46 
9 15.8 63.5 67.16 63.20 0.5134 0,6533 1.2702 0.6470 3.69 6-67 12.16 3.96 0.5916 0.2627 0.G46i 1.7633 72.85 74.92 
SL V-1 V-2 W-1 VU-2 W-1 VO-2 U-1 U-2 V'-1 V'-2 VO'-1 V0'-2 RIHNX-1 RtIWH-2 EPST-J. EPSI-2 YCT TE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTfSEC FTISEC FTISEC FT/SEC I:T/SEC FT/SEC LBnfFTZSEC LM/FTZSEC DEGREE DEGREE. SPAU 
1 539.1 982.8 534.6 653.4 70.1 734.2 900-0 926.7 987.1 681.2 -829.8 -192.6 35.13 51.85 2.120 5,179 0.0500 
2 569.7 965.5 563.1 631.4 86.7 730.9 934.5 952-4 1017.7 669.2 -847.8 -221-5 37.13 50.63 0.971 4.284 0,1000 
3 579.0 918.6 571.0 614.8 96.3 722.4 968-1 978.0 1042-1 665.8 -871.8 -255-7 37.64 49.74 -0.W 3A75 0.1139 
4 592.4 918.3 581.2 595.8 114.6 698.8 1064.8 1054.9 1113-8 594.2 -950.2 -356.1 38,24 49.48 -2.613 1.160 0 . W  
5 596.7 894.0 579.6 560.6 141.7 696.4 1185.7 1157-4 1194-1 725.8-1iM4.0 -461.1 38.10 47.80 -5.715 -1,912 O,!%M 
6 590.7 865.0 569-1 516.6 158.3 693.8 1298.3 1260.0 1274.2 766.4-11140.0 -566-1 37-19 44.90 -8.365 -1.981 0.7000 
7 578.1 842.8 556.2 471.2 157.5 698.7 1376.9 1336.8 1310.2 793.3-1219.4 -638.1 36.68 41-18 -9,917 -7.125 0 . W  
8 567.9 822.9 546.4 431.7 154.6 700.6 1401.8 1362-5 1361.6 340.2-1247.2 -661.9 36.00 37.63 -10.248 -7,666 0 . W  
9 558.8 779.8 537.8 347.2 151.9 698.2 1425.5 1388.1 1382.5 772.3-1273.6 -689.9 35.41 30.M -10.097 -7-906 0.- 
Wl/Al  *XI /A1 T02/TO1 P021P01 EFF-AD EFF-P 
LBM/SEC KG/SEC ROTOR ROTm 
SQT SW I JS 
37.02 18D.67 1.2098 1.7866 85.90 86-99 
AIRFOIL AERODYNAMIC S W R Y  PRINT 
100 PERCENT DESIGN SPEED (STATOR PERFORWNCE) RUN NO 115 SPEED CODE 1 0  POINT NO 4 
SL V-1 V-2 VM-1 VM-2 - 1  VO-2 RHOVM-1 RNOVH-2 EPSI-1 EPSI-2 
MISEC MISEC M/SEC MISEC HISEC H/SEC KGIM2 SEC KG/W SEC RADIAN RADIAN 
1 312.4 219.7 224.8 212.2 216.9 56.9 276.57 300.60 0.1381 0.1490 
4 300.1 226.3 214.4 
5 295.0 226.2 205.3 
6 287.1 222.6 192.0 
7 280.6 219.9 178.2 
8 275.7 216.4 168.7 
9 263.0 202.9 146.8 
SL 0-1 8-2 M-1 
DEGREE DEGREE 
1 43.9 15.0 0.9048 
2 44.4 16.5 0.8946 
3 44.6 17.2 0.8830 
4 44.4 20.1 0.8642 
5 45.9 22.6 0.8445 
6 48.0 24.10.8149 
7 50.6 24.00.7886 
8 52.2 22.5 0.7709 
9 56.1 20.6 0.7298 
SL V-1 V-2 VM-1 
FTISEC FTISEC FTISEC 
1 1 0 2 4 . 9  721.0 737.5 
2 1014.6 723.6 723.7 
3 1003.1 732.9 713.2 
4 984.8 742.6 703.4 
5 967.9 742.1 673.7 
6 941.8 730.3 629.8 
7 920.5 721.4 584.7 
8 904.6 710.1 553.7 

































77.9 271.79 308.35 0.0779 0.0763 
87.0 266.27 305.27 0.0285 0.0255 
90.8 253.92 297.74 -0.0205 -0.0243 
89.5 237.48 292.36 -0.0587 -0.0647 
82.7 224.64 289.52 -0.0727-0.0797 
71.4 194.15 271.96 -0.0889-0.0972 
ItlCM DEV TLRN 0-FAC O K U - B  LOSS-P P02/ 
DEGREE DEGREE DEGREE TOTAL TOTAL PO1 
-3.66 23.12 28.89 0.4734 0.1366 0.0473 0.9438 
-1.23 22.44 27.88 0.4626 0.1183 0.0415 0.9521 
-0.06 21.34 27.45 0.4457 0.0853 0.0305 0.9661 
0.33 20.37 24.26 0.4165 0.0542 0.0202 0.9791 
-0.85 18.03 23.27 0.4121 0.0601 0.0237 0.9776 
-4.34 15.96 23.95 0.4203 0.0751 0.0313 0.9734 
-8.92 16.28 26.54 0.4360 0.0877 0.0383 0.9703 
-10.23 15.54 29.78 0.4589 0.0957 0.0430 0.9685 
-9.32 14.72 35.45 0.5098 0.0955 0.0441 0.9713 
VO-2 RHOVH-1 RHOVM-2 PCT TE EPSI-1 EPSI-2 
FTISEC LBM/FTZSEC LBMiFT2SEC SPAN DEGREE DEGREE 
186.8 56.64 61.57 0.0550 7.915 8.535 
206.3 55.90 61.63 0.1083 7.290 7.649 
216.6 55.39 62-60 0.1610 6.614 6.782 
255.7 55.66 63.U 0.3151 4.466 4.370 
285.4 54.53 62.52 0.5165 1.636 1.463 
297.9 52.00 60.98 0.7145 -1.177 -1.394 
293.6 48.64 59.88 0.8603 -3.363 -3.705 
271.4 46.01 59.30 0.9080 -4.163 -4.567 
234.3 39.76 55.70 0.9548 -5.094 -5.571 
TOIT0 P02/P01 W/PO EFF-AD EFF-P 
STAGE STAGE STAGE STAGE 
X s 









 om m~-A SEFF-P 
STAGE TOT-STG TOT-STG 
1.1977 83.81 84.98 
1.1970 82-27 83.52 
1.1966 03-63 84.81 
1.1973 85.69 86.74 
AIRFOIL AEROOYNMIIC SUMRY PRIWT 
100 PERCENT DESIGN SPEED (ROT05 PERFORKRNCE) RUN NO 1115 SPEED CODE 10 POINT NO 5 
SL V-1 V-2 YH-1 VM-2 Kl-1 YO-2 U-1 U-2 V'-1 V'-2 YO'-:1 YO'-2 RHDYH-1 RtLOIIM-2 EPSI-1 EPSI-2 
M/SEC M/SEC H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC II/SEC H/SEC H/SEl: MjSEC RG/H2 SEC KG/H2 SEC RADIAN W I A N  
1 162.4 298.3 161.2 198.7 19.5 222.5 274.3 282.5 301.6 207.6 -254.8 -60.0 170.30 253.31 0.0367 0.0904 
2 171.6 293.1 169.7 191.0 25.6 222.3 284.9 290.3 309.9 202.7 -259-3 -68-0 179.88 245.92 0.0164 0.0748 
3 174.4 288.1 172.0 185.8 28.9 220.3 295.1 298.1 317.0 201.4 -266.2 -77.9 182.25 211.39 -0.0008 0.0608 
4 178.5 279.6 175.2 180.2 34.3 213.8 324.6 321.6 339.0 210.0 -290.2 -107-8 185.32 240.41 -0.0465 0.0206 
5 179.7 272.5 174.6 169.0 42.5 213.8 361.4 352.8 363.6 218.8 -318.'9 -139.0 184.56 231.36 -0.1011 -0.0332 
6 177.9 263.9 171.2 154.2 48.1 214.2 395.8 384.1 387.6 229.4 -347.7 -169.9 181.35 215.14 -0.1467 -0.0868 
7 174.1 257.4 167.4 139.7 47.8 216.2 419.7 407.5 407.9 236.9 372.0 -191.3 177.45 196.01 -0.1715 -0.1233 
8 171.0 252.6 164.4 129.7 46.8 216.7 427.3 415.3 414.5 237.2 -380.5 -198.6 174.16 181.83 -0.1762 -0.1324 
9 168.2 241.4 161.8 107.4 46.0 216.2 434.5 423.1 420.9 233.2 -388.16 -207.0 171.19 149.78 -0,1735 -0.1370 
SL B-I 8-2 B'-1 8'-2 H-1 M-2 Mm-1 2 INCS lNCH DEV TURN OFAC O E M - B  LOSS-P m 2 /  XEFF-AXEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE MGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 6.9 48.3 57.62 16.82 0.4883 0.8578 0,9069 0.5970 0.40 6.68 34.30 40.81 0.5184 0.0936 0.0271 1.8924 93.36 93.89 
2 8.6 49.4 56.56 19.62 0.5176 0.8410 0.9345 0.5817 1.38 7.51 12.17 37.14 0.5440 0.1279 0,0371 1.7768 90.38 91.12 
3 9.5 49.9 57.12 22.77 0.5264 0.8249 0.9567 0.5767 2.37 8.35 11.95 34.35 0.5558 0.1358 0.0393 1.7648 89.35 90.16 
4 11.1 49.9 58.90 30.87 0.53% 0.7968 1.0247 0.5984 4.05 9.72 10.83 28.03 0.5551 0.1260 0.0359 1.7694 89.95 89.89 
5 13.7 51.6 61.32 39.34 0.5434 0.7711 1.0995 0.6193 4.35 9.24 8.19 21.98 0.5616 0,1304 0.0356 1.7943 87.72 88.69 
6 15.7 54.1 63.80 47.62 0.5375 0.7402 1.1712 0.6436 4.49 8.74 6.56 16.18 0.5645 0.1543 0.0387 1.8097 84.63 85.85 
7 15.9 57.0 55.81 53.72 0.5254 0.7147 1.2311 0.6577 4.36 7.87 6.17 12.09 0.5759 0.2009 0.0459 1.8249 79.75 81.38 
8 15.9 53.0 66.67 56.73 0.5155 0.6980 1.2497 0.6556 4.37 7.61 7.31 9-94 0.5846 0.2239 0.0479 1.8238 77.46 79-27 
9 15.9 63.5 67.43 62.49 0,5067 0.6627 1.2680 0.6402 3.96 6.94 11.46 4.94 0.6028 0.2635 0.0480 1.7906 73.35 75.42 
SL V-1 V-2 VH-1 W4-2 YO-l W-2 U-1 U-2 V'-1 V'-2 V0'-1 W3'-2 RHOVH-L RHOYH-2 EPSI-I EPSI-2 PCT TE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC F?/SEC CEtl/FT2SEC LBH/FT2SEC DEGREE OEGREE SPAN 
1 532.8 978-8 528.9 652.1 64.0 730.0 900.1 926.9 989.4 681.2 -836.2 -196.9 34.88 51.88 2,103 5.179 0.0500 
2 563.1 961.7 556.8 626.6 84.0 729.5 934.6 952.6 1016.7 665.1 -850.6 -223.1 36.84 50.37 0,942 4,288 0.1000 
3 572.2 945.4 564.3 609.5 94.7 722.7 968.2 978.2 1039.9 660.9 -873.5 -255.5 37.33 49.44 -0.043 3.486 0.1499 
4 585.7 917.5 574.8 591.4 112.7 701.5 1065.0 1055.1 1112.3 689.0 -952.3 -353.6 37.95 49.24 -2,665 1,183 0.3000 
5 589.7 894.1 572.9 554.5 139.5 701.4 1185.9 1157.6 1193.0 718.0-1046.5 -456.2 37-80 47.39 -5.795 -1.901 0,5000 
6 583.6 865.7 561.9 505.8 157.8 702.6 1298.6 1260.2 1271.6 752.8-1140.7 -557.5 37.14 44.06 -8.403 -4,975 0.7000 
7 571.2 044.5 549.2 458.2 156.7 709.4 1377.1 1337.0 1338.3 777.2-1220.4 -627.7 36-34 40.14 -9.829 -7,062 0.8500 
8 561.0 828.7 539.5 425.6 153.7 711-1 1402,O 1362.7 1359.9 778.3-lZ48.3 -651.7 35.67 37.24 -10.098 -7.586 0.9000 
9 551.8 791.9 530.8 352.2 150.9 709.2 1425.7 1388.3 2380.9 765.0-127G.8 -679-1 35.06 30.68 -3-31 -7.848 0.95011 
WCl/Al UCL/Al T02/TOI f'O2/P01 EFF-AD EFF-P 
LBM/SEC KG/SEC ROliOR ROTOR 
SqFT SQ4 X X 
36.71 179.13 1.2125 1.7943 85.49 86.62 
AlRFOIL AERODYNAHIC SIIMW\R'Y PRINT 
100 PERCENT MSIGIl SPEED (STATOR PERFORHRHCE) RUN NO 1:s SPEED COD€ 10 POINT NO 5 
S t  V-1 V-2 MI-1 VM-2 M-1 M-2 RHOVM-1 RHOW-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC M/,SEC H/SEC M/qEC KG/H2 SEC KG/H2 SEC RADIAN RAfiI4N 
1 310.4 212.5 223.2 205.4 215.7 54.7 275.94 296.14 0.!387 0.1493 
2 307.1 212.8 218.0 2011.1 216.3 60.4 271.13 295.64 O.IZ83 0.1341 
3 303.8 215.4 214.7 205.9 215.1 63.3 268.41 299-96 0.1170 0.1192 
4 298.9 218.8 212.0 205.6 210.8 74.9 270.07 303.09 0.0&09 0.0779 
5 294.3 220.3 202.8 203.5 213.3 84.2 264.06 302.50 0.0325 0.0280 
SL 0-1 
OEGREE 
217.8 188.5 199.0 216.1 
215.9 174.4 197.4 220.1 
213.2 166.3 197.2 221.3 
201.4 147.3 188.7 221.7 
8-2 H-1 M-2 INCS 
DEGREE DEGREE 
14.9 0.8978 0.5902 -6.29 
16.5 0.8873 0.5913 -3.93 
17.1 0.8765 0.5991 -2.96 
20.0 0.8596 0.6088 -3.35 
22.5 0.8410 0.6111 -5.33 
23.9 0.8126 0.6009 -9.29 
23.8 0.7875 0.5911 -14.15 
22.3 0.7726 0.5816 -15.78 
20.4 0.7378 0.5460 -15.47 
V-2 YM-1 MI-2 M-1 
8 908.2 699.6 545.5 647.1 726.2 
9 873.2 660.8 -483.2 619.3 727-3 
NCORR WCORR WCORR 
INLET IIILET INLET 
RPM LB#/SEC KG/SEC 







DEV TURN D-FAC OEGA-B 
DEGREE DEGREE TOTAL 
23.02 29.01 0.49116 0.1232 
22.35 28.24 0.4866 0.1074 
21.24 27.92 0.4720 0.0784 











230.6 40.13 56.31 0,9548 
TOAO PD2/POl PO/P(U EFF-A0 
STAGE STAGE STAGE 
X 



































TO/TO ZEFF-A ZEFF-P 























































































































































































































































































































































































































































































































































AIRFOIL AERODYNAMIC SUWRY PRINT 
100 PERCE~~T DESIGN SPEED (STATOR PERFOIHWCE) RUI NO 115 SPEED DDDE 10 POfHT NO 6 
SL V - 1  2 W-1 VM-2 W-1 W-2 RHOVK.1 RHOVH-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC KG/M2 SEC KG/H2 SEC RADIAti RADIAN 
1 305.3 191.4 215.4 188.1 216.3 49.4 269.52 20D.53 0.1400 0.1500 
2 301.9 194.2 210.7 186.3 216.2 54.7 265.14 278.94 0.1310 0.1357 
3 293.7 1%.8 207.1 188.3 215.3 57.1 262.08 283.25 0.1212 0.1217 
B-1 8-2 M-1 H-2 IHCS 
BEGREE DECREE DEGREE 
45.0 14.7 0.8LD6 0.5368 -5.18 
45.7 16.3 0.8694 0.5362 -2.96 
46.0 16.8 0.8591 0.5437 -1.90 
4 6 .  19.8 0.8167 0.5551 -2.01 
48.5 22.2 0-8324 0.5639 -3.31 
51.2 23.7 O.KI86 0.5670 -6.94 
54.1 23.5 0.7911 0.5667 -11.62 
56.0 22.0 0.7755 0.5610 -12.90 
58.4 20.1 0.7534 0.5397 -13.46 
V - 1  V-2 VM-1 M4-2 W-1 
FT/SEC FF/SEC FT/SEC FT/SEC FT/SEC 
1001.8 637.9 706.9 617.0 709.8 
990.4 637.0 691.3 611.2 709.2 
9m.2 645.6 679.6 617.8 706.3 
969.4 659.3 671.4 6213.5 699:2 
960.0 672.3 636.5 622.3 7i8.6 
941.1 679.7 589.2 622.6 734.2 
931.0 681.9 545.4 628.2 754.6 
917.5 680.7 513.4 631.G 760.4 
8%.3 658.2 469.6 618.2 763.5 
NCCRR XCIRR WCOAR 
IHLET IrLET IILET 
RPM LBM/SEC KG/SEC 





































RHOVM-1 RIiOVM-2 iPCT TE 
LBM/FT2SEC LBM/FVSEC SPAN 
55,20 57.46 0.0550 
54.30 57.13 M.1083 
53.68 58.01 0.1610 
54.03 58.82 0.3151 
52.26 59.34 0.5165 
49.23 59.52 0.7145 
45.88 59.60 0.8603 
43.16 59.58 0.9080 
3 9.41 57-90 0.9548 
TQ/TO ~ 2 / ~ 0 1  m/m EFF-AD 
STAGE STAGE STAGE 
X 
1.2209 0.9776 1.7735 80.45 
LOSS-P f02/ A)/m m/TO XEFF-A XEFF-P 
TOTAL PO1 STAGE STAGE TOT-STG TOT-STG 
0.0381 0.9565 1.7277 1.1991 84.91 86.02 
















AIRFOIL AEROOYNAHIG SUWMRY PRINT 
100 PERCENT DESIGN SPEED (ROTOR PERFORPIANCE) RUN NO 115 SPEED CODE 10 POlNT NO 14 
SL V - 1  V-2 - 1  W-2 Wl-1 V@-2 U-l U-2 V1-1 V'-2 YO1-1 YO1-2 RHOVn-1 RWW-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC M/SEC H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC HJSEC HITEC KG/H2 SEC KG/H2 SEC RPDIAW RADIAM 
1 165.1 296.7 163.7 194.6 21.4 223.9 274.3 282.5 301.2 2a.2 -252.9 -58.6 172.16 257.84 0.0363 0.0902 
2 174.4 289.8 172.4 185.1 26.5 222.9 284.8 290.3 310.5 197.0 -258.3 -67.4 181.90 247.45 0.0158 0.0747 
3 177.2 284.6 174.8 1m.2 29.4 220.3 295.0 298.1 318.0 196.2 -265.6 -77.8 184.35 243.03 -O.M)13 0.0609 
4 181.3 279.6 177.9 180.6 35.0 213.4 324.5 321.5 339.8 210.5 -289.5 -108.1 187.31 251.02 -0.0492 0.0199 
5 182.3 271.4 177.1 167.9 43.2 213.2 361.4 352.8 364.1 218.4 -318.1 -139.6 1%-38 239.22 -0.1098 -0.0365 
6 179.7 261.2 173.1 151.5 48.2 212.7 395.7 384.0 388.2 228.7 -347.5 -171.3 182.76 219.23 -0.1612 -0.0934 
7 175.1 253.7 168.4 126.0 47.9 214.2 419.7 407.4 408.1 236.3 -371.8 -193.3 178.22 197.35 -0.1912 -0.1331 
8 171.7 244.6 165.2 117.9 47.0 2111.3 427.2 415.3 414.6 232.9 -300.2 -2Ml.9 174.70 170.36 6,1978 -0.1415 
9 168.8 231.5 162.3 91.1 46.2 212.8 434.5 423.1 420.9 229.2 -388.3 -210.3 171.62 131.09 -0.1947 -0.l421 
SL 0-1 8-2 B'-1 B1-2 H-1 H-2 M'-1 U'-2 IHCS INCH DEY TUlN DFAC 0x611-B LOSS-P W2/ XFF-AXEFF-P 
DEGREE DEGREE DEGREE DEGQEE DEGREE DEGREE MGREE OEGREE TOTAL TOTAL PO1 TOTAL TOT& 
1 7.4 49.0 57.02 16.76 0.4970 0.8525 0.9067 0.5840 -0.20 6.07 14.24 40.25 0.5321 0.0059 0.0017 1.8765 99.57 99.61 
2 8.7 50.3 56.25 20.02 0.5265 0.8303 0.9374 3.5645 0.87 7.00 12.57 36.23 0.5631 0.0595 0.0172 1.8294 95.54 95-30 
3 9.6 50.8 56.64 23.38 0.5355 0.8136 0.9606 0.5611 1.89 7-87 12.56 33.26 0.5731 0.0698 0.0201 1.8164 94.54 94.98 
4 11.1 49.8 58.45 30.90 0.5486 0.7372 1.0280 0.6001 3.60 9.27 10.85 27.55 0.5539 0.0392 0.0112 1.8424 96.60 96.M 
5 13.7 51.7 60.94 39.63 0.5517 0.7684 1.1019 0.6182 3.97 8.86 B.47 21.31 0.5628 0.0568 0.0154 1.8601 94.62 95.07 
6 15.6 54.4 63.60 48.36 0.5433 0.7326 1.17390.6415 4.29 8.53 a-30 15.24 0.5671 0.0970 0.0240 1.8638 90.23 91.M 
7 16.0 57.5 65.74 54.76 0.5286 0.7W3 1.2322 0.6561 4.30 2.80 Z.21 10.98 0.5771 0,1498 0.0333 1,8739 84-71 k5.99 
8 16.0 61.1 66.65 59-51 0-5179 0.6752 1.2503 0.6429 4.35 7.59 10.10 7.14 0.5933 0.1868 0.037G 1.8523 80.88 82.45 
9 16.0 66.8 67.43 66.50 0.5085 0.6350 1.2681 0.6286 3.96 6.94 15.47 0.93 0.6086 0.2288 0.0360 1.8097 76.46 78.32 
SL V - 1  V-2 - 1  W-2 M-1 VO-2 U-1 U-2 V1-1 V'-2 VM'-1 V0'-2 RHOVH-I RHOVH-2 EPSI-1 EPSI-2PCTTE 
FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC FTJSEC FT/SEC FTnEC FT/SEC tglIFT2SEC LBPIIFT2SEC DEGREE DEGREE SPAN 
1 541.7 973.3 537.1 638.5 70.3 734.6 900.0 926.7 91.3 666.8 -829.6 -192.1 35-26 52.81 2.079 5.170 0.0500 
2 572.3 950.7 565.6 607.5 87.0 731.4 934.5 952.4 1018.9 616.4 -847.5 -221.1 37.25 50.68 0.906 4.282 0.1000 
3 581.5 933.7 573.4 591.1 96.6 722.8 968-1 978.0 1043.2 643.9 -871.5 -255.2 37.76 49.77 -0.077 3.489 0.1499 
4 595.0 917.3 583.8 592.5 114.9 700.3 1064.8 1054.9 1114.9 690.6 -949.9 -354.7 38.36 51.41 -2.818 1.139 0,3000 
5 598.1 8W.5 581.1 551.0 141.9 699.5 1185.7 1157.4 1194.7 716.4-1043.8 -457.9 38.17 48.99 -6.294 -2.094 0.5M)3 
6 589.5 856.9 567.9 497.1 158.1 697.9 1298.3 1260.0 1273.6 750.3-1140.2 -562.0 37.43 44.90 -9.238 -5,349 0 - 7 W  
7 574.5 832.3 552.5 446.1 157.2 702.7 1376.9 1336.8 1339.0 775.3-1219-7 -634.1 36-50 40.42 -10.954 -7.626 0.8500 
8 563.4 802.6 541-9 386.7 154.2 703.3 1401.8 1362.5 1360.1 764.3-1247.5 -659.2 35.78 34.89 -11.333 -8.105 0.WO 
9 553.7 759.5 532.6 299.0 151.5 698.2 1425.5 1388.1 1380.9 751.9-1274.0 -689.9 35.15 26.85 -11.155 -8.142 0.9500 
LICl/Al UCl/Al T(32/T01 P02/P01 CFF-AD EFF-P 
LBM/SEC KG/SEC ROTOR ROTDR 
SQFT s w  X X 
37.02 180.67 1.2098 1.8513 91.65 92.34 
AIRFOlL AERODYNAHI C SUMWIRY PRINT 
100 PERCENT DESlGtl SPEED (STATOR PERFORMRNCE) RUN NO 115 SPEED CODE 10 POINT NO 14 
SL V-1 V-2 VM-1 YU-2 VO-1 \X)-2 RHOVM-1 R110W-2 EPS1-1 EPSI-2 
M/SEC H/SEC M/SEC U/SEC H/SEC H/SEC KG/M2 SEC KG/H2 SEC RAOIAN RAOIAN 
1 307.8 220.4 218.2 212.9 217.0 57.0 281.19 301.20 0.1387 0.1496 
2 302.9 221.2 211.4 212.0 216.9 63.0 273.69 301.47 0.1279 0.1345 
3 299.4 224.0 208.2 214.0 215.1 66.1 271.01 305.18 0.1159 0.1195 
4 297.5 226.8 210.3 213.0 210.4 78.0 280.17 308.75 0,0801 0.0793 
5 291.3 226.3 199.1 208.8 212.6 87.1 271.12 305.33 0.0353 0.0326 
6 281.4 222.1 182.4 202.7 214.3 90.7 252.75 297.27 -0.0119-0.0154 
7 274.0 219.0 166.7 199.9 217.4 89.3 232.57 291.48 -0.0506 -0.0564 
8 267.0 215.4 153.6 198.9 218.5 82.5 213.75 288.48 -0.0656 -0.0721 
9 254.2 201.6 130.5 188.6 218.2 71.2 180.67 270.56 -0.0842 -0.0915 














993.8 725.7 693.7 
982.2 734.8 683.0 
976.1 744.2 690.0 
955.6 742.4 653.3 
923.3 728.7 598.4 
099.0 718.5 516.9 
876.2 7CK.6 503.8 































DEGREE DEGREE DEGREE TOTAL 
-2.79 23.10 29.78 0.4633 0.2189 
0.00 22.42 29.12 0.4492 0.1913 
1.19 21.33 28.71 0.4320 0.1613 
0.93 20.37 24.87 0.4098 0.1631 
0-14 18.04 24.24 0.4049 0.1657 
-2.77 15.99 25.49 0.4114 0.1732 
-6.98 16.32 28.44 0.4278 0.1889 
-7.61 15.58 32.36 0.450Jl 0.1965 
-6.29 14.77 38.42 0.502Jl 0.2083 
M-2 RIIOVH-1 RHOW-2 PCTTE 
FT/SEC LBH/FT2SEC LEM/FTZSEC SPAN 
187.1 57.39 61.69 0.0550 
206.7 56.05 61.74 0.1083 
285.6 55.53 62.53 0.5165 
297.7 51.76 60.88 0.7145 
293.0 47.63 59.70 10.8603 
270.6 43.78 59.00 10.90eO 
233.4 37.00 55.41 10.9548 
TO/TO P02/P01 PO/W EFF-AD 
STAGE STAGE STAGE 
3 























































TOAO XEFF-A IEFF-P 
STAGE TOT-STG TOT-ST6 
1.1977 83.81 84.98 
1.1970 82.28 83.53 
1.1966 83.64 84.81 
1.1973 85.69 86.74 
1.2043 84.53 85.68 
1.2134 81.34 82.74 
1,2283 76.61 78.38 
1.2351 74.25 76.19 
1.2408 69.29 71,51 

AIRFOIL AERODYNMIC SUMNARY PRLNT 
100 PERCENT DESIGN SPEED (STATOR PERFORWNCE) lRUN NO 115 SPEED CODE 10 POINT NO 15 
SL V-1 V-2 VM-1 VM-2 M-1 VO-2 RHOVH-1 RHOVK-2 EPSI-I EPSI-2 
M/SEC M/SEC H/SEC H/SEC M/SEC M/SEC KGlM2SEC KG/WSEC RADIAN RP.DIAN 











990.8 700.7 690.8 
978.8 708.9 677.7 
972.9 719.5 682.7 
955.9 723.1 648.1 
925.3 712.8 590.5 
901.3 705.1 535.6 
879.5 695.8 493.5 

















INCM OEV TURN 0-FAC OKGA-0 LOSS-P W2/ 
DEGREE DEGREE OEGREE TOTAL TOTAL PO1 
-2.95 23.00 29.73 0.11864 0.2097 0.0726 0.9161 
0.08 22.33 29.28 0.4756 0.1846 0.0648 0.9281 
1.44 21.22 29.07 0.4600 0.1548 0.0554 0.9409 
1.36 20.26 25.41 0.4379 0.1557 0.0581 0.9412 
0.58 17.90 24.83 0.4309 0.1550 0.0612 0.9433 
-2.02 15.85 26.38 0.41380 0.1585 0.0662 0.9454 
-5.97 16.16 29.62 0.4537 0.1685 0.0337 0.9449 
-6.64 15.43 33.48 0.4734 0.1716 0.0771 0.9456 
-5.50 14.60 39.39 0.5211 0.1759 0.0812 0.9489 
W-2 RtfOVM-1 RHOVH-2 PCC TE EPSI-1 EPSI-2 
FT/SEC LBM/FTZSEC LBM/FTZSFC SPAN DEGREE NGREE 
179.8 57-60 60.80 0.0550 7.993 8.603 
198.6 56.02 60.69 0.1083 7.419 7.764 
208-1 55.25 61.56 0.1610 6.769 6.925 
246.3 56.92 62.17 0.3151 4.7% 4.666 












264.9 42.94 59-21 0.9080 -3,664 -4.045 
229.7 36.50 55.99 0.9548 -4.781 -5.197 
TO/TO P02/POl PO/PO EFF-A0 EFF-P 
STAGE STAGE STAGE STAGE 
X X 
1.2125 0.9416 1.7497 81.51 82.89 
Ton0 IEFF-A IEFF-P 
STCiGE TOT-STG TOT-SIG 
1.1982 84-59 85.71 
1,1974 82.93 84-15 
1.1971 84.03 85.19 
1,1987 85.72 86.78 
1.2M7 84.79 85.95 
AIRFOIL AERODYNAMIC SUWRY PRINT 
100 PERCENT DESIGN SPEED (ROTOR PERFORMNCE) RUN NO 115 SPEED CODE 10 POINT NO 16 
SL V-1  V-2 VM-1 W-2 W-1 YO-2 U-1 U-2 V'-1 V'-'L: We-1 M e - 2  RHOVH-1 RHUVH-2 EPSI-1 EPSI-2 
M/SEC I/SEC H/SEC H/SEC HlSEC HISEC MISEC HfiEC HlSEC HnEC HBEC H/SEC KG/%? SEC K:g:6iEC :ydty 
1 156.8 295.4 155.5 193.3 19.5 223.4 274.4 282.5 298.6 202.1 -254.9 -59.1 166.11 
2 165.9 288.4 164.1 183.4 24.6 222.5 284.9 290.4 307.6 1M.6 -260-2 -67.9 175.79 245.64 0.0137 0.0749 
3 168.5 283.2 166.2 177-3 27.8 220.8 295.1 298.2 314.8 193.4 -267.3 -77.3 178.04 239.45 -0.0043 0.0614 
4 172.1 280.2 168.8 177.0 33.5 217.2 324.6 321.6 336.5 205.5 -291.2 -104.4 180-48 246-10 -0.0544 0.0207 
5 172.6 274.1 167.6 161.8 41.6 271.2 361.5 352.9 361.1 208.6 -319.9 -131.6 179-19 230.21 -0.1176 -0.0368 
6 169.8 265.6 163.3 142.7 46.4 224.1 395.8 384.1 385.7 214.4 -349.4 -160.0 175.27 206.15 -0.1695 -0.0957 
7 165.2 258.3 158.7 122.0 45.8 227.6 419.8 407.5 406.2 217.4 -373.9 -179.9 170.64 176.80 -0.1947 -0.1334 
8 161.8 252.5 155.4 108.2 45.0 228.1 427-3 415.4 412.8 216.3 -382.4 -187.3 167.07 156.63 -0.1972 -0.1403 
9 158.9 243.7 152.6 89.2 44.1 226.9 434.6 423.2 419.3 215.6 -390-5 -196.3 163.91 128-91 -0.1903 -0.1412 
S t  6-1 0-2 B'-1 Be-2 M-1 M-2 MI-1 We-2 lNCS 1EbI CEV TUlN DFAC OIIEM-8 LOSS-P POZI PFF-AIEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TGTN PO1 TOTAL TOTAL 
1 7.1 49.2 58.54 17.02 0.4707 0.8480 O.l3%6 0*5,501 1.32 7.6t0 14.50 41-52 0.5333 0,0243 O-NnIO 1.8695 98-30 g8-44 
2 8.5 50.5 57.74 20.33 0.4995 0.8252 0.9262 0.5597 2.36 8.49 12.88 37-41 0.5652 0.0752 O.W? 1.8242 94.45 94.90 
3 9.5 51.3 58.11 23.59 0.5078 0.8084 0.9484 0.5521 3.36 9-31) 12.77 34.52 Ci.5003 0.G896 0.0258 1.8117 93.12 93.67 
4 11.2 50.8 59.92 30.53 0.5190 0.7971 1.0151 0.5847 5-07 10.75 10.48 29.39 0.5698 0.0636 0.0182 1.8499 94.64 95-08 
5 14.0 53.7 62.42 39.04 0.5208 0.7727 1.0894 0.5881 5.45 10.314 7.88 23.38 0.5959 0.0949 0.0260 1,8805 91.39 92.11 
6 15.9 57.4 65.05 48.14 0.5118 0,7407 1,1625 0.5978 5.73 9.98 7.08 16.91 0.6144 9.1459 0.0363 1.8977 86-10 87.29 
7 16.2 61.7 67.13 55.75 0.4971 0.7115 1.2226 0.5988 5.69 9.19 8.20 11-38 0.6361 0.2066 0.0453 1.9118 80.06 81.78 
8 16.2 64.5 68.00 53.69 0.4866 0.69L9 1.2412 0.5928 5.70 8.SM 10.48 8.11 0.6467 0.2353 0.0461 1.9061 77.55 79.17 
9 16.2 68.5 68-75 65.50 0.4772 0.6647 1.2596 0.5879 5.28 8.26 14.47 3.25 0.6548 0.2644 0.0433 1.8835 74.75 76.87 
SL Y-1  V-2 VM-I W-2 W-1 M-2 U-1 U-2 V'-1 - 2  1 - 2  RHOVH-1 RIiOVH-2 EPSI-1 EPSI-2fCTTE 
FTISEC FT/SEC FT/SEC FTiSEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTjSEC FT/SEC FT/SEC lBl/FT;LSEC LBH/mSEC DEGREE DEGREE SPAN 
1 514.3 969.3 513.4 634.2 63.9 733.1 900.2 927.0 979.7 663.,1 -836.3 -193.9 34.02 52.57 2.019 5.167 0.0500 
2 544.4 946.2 538.3 601.8 80.8 730.0 934.7 952.7 1009.4 641*7 -853.9 -222.6 36-00 50.31 0.787 4.290 0.1000 
3 553.0 929.2 545.4 581.8 91.3 724.6 968.3 978.3 1032.8 634,7 -877-1 -253.7 36.46 49-04 -0.248 3,518 0.1499 
4 564.6 919.3 553.8 580.8 109.8 712.6 1065.1 1055.2 1104.2 674..3 -955.3 -342.6 36.96 50.40 -3.115 1.187 0.3000 
5 566.5 895.2 549.8 530.3 136.5 725.8 1186.0 1157.7 1184.8 684.3-1049-5 -431.9 36.70 47.15 -6.739 -2,lG70,50(i0 
6 557.2 871.6 535.9 468.1 152.4 735.2 1298.7 1260.3 1265.4 703,,4-1146.3 -525.0 35.90 42.22 -9.712 -5.485 0.7000 
7 541.9 847.4 520.6 400.2 150.4 746.9 1377.3 1337.2 1332.8 713-1-1226.9 -590.3 34-95 36.21 -11.154 -7.644 0.8500 
8 530.9 828.3 510.0 355.0 147.5 748.4 1402.1 1362.8 1354.3 709-6-1254.6 414.5 34.22 32.08 -11.299 -8.035 0.9000 
9 521.2 799.7 500.7 292.5 144.7 744.3 1425.9 1388.4 1375.6 707.4-1281.2 -544. L 33.57 26.40 -10.902 -8.088 0.95iM 
WCl /A l  H C l / A l  TD2/ml P02/Pnl EFF-A0 EFf-P 
LBtIlSEC KGISEC ROTOR ROTOR 
SQFT S o 1  % 1( 
35.55 173.48 1.2209 1.8719 88.74 89.69 
AIRFOIL AERODYNAnlC S W R Y  PRINT 
100 PERCENT DESIGN SPEED (STATOR PERFCRMNCE) RUN NO 115 SPEED CODE 10 WIN1 ti0 16 
SL V-1 V-? VH-1 W-2 YD-1 YD-2 RHOW-1 RHOW-2 EPSl-1 EPSl-2 
WSEC H/SEC H/SEC H/SEC H/SEC WSEC KG/W SEC KG!,W SEC RADIAN RADIAN 
1 303.7 195.3 213.0 188.9 216.5 49.5 277.12 281-46 0.1410 0.1510 
2 298.5 195.0 205.6 187.1 216.4 54.8 268.78 279.85 0.1326 0.1373 
3 294.8 197.5 201.1 189.1 215.5 57.3 264.21 284.08 0.1229 0.1236 
4 294.8 201.5 203.0 189.6 213.8 68.2 272.66 287.79 0.0930 0.0870 
5 291.1 205.0 190.5 189.8 220.1 77.7 260.78 289.85 0.0527 0.0440 
6 283.9 206.6 172.8 189.2 225.3 83.0 240.15 290.00 8.0038 -0.0035 
7 277.1 207.6 153.? 190.4 231.0 83.0' 213.67 289.83 -0.0423 -0.0485 
8 272.6 206.2 142.5 191-0 232.4 77.6 198.86 289.50 -0.0609-0.M72 
9 264.3 199.0 125.5 186.8 232.6 68.6 174.82 280.97 -0.0825 -0.0895 
SL 0-1 8-2 H-1 H-2 INCS INCH DEV TLRY D-FAC OIEGA-B LOSS-P W2/ W/PO 
DEGREE MGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE 
1 45.4 14.7 0.8753 0.5393 -4.82 -216  22.79 30.73 0.5475 0.1955 0.0678 0.9231 1.7277 
2 46.4 16.3 0.8584 0.5386 -2.23 0.75 22.20 30.09 0.5388 0.1729 0.0608 0.9338 1.7051 
3 46.9 16.8 0.8461 0.5460 -1.02 2.26 21.01 30.10 0.5243 0,1423 0.0509 0,9468 1.7139 
4 46.5 19-8 0.8445 0.5568 -1.69 2-43 20.03 26.71 0.5063 0.1543 0.0577 0.9424 1.7393 
5 49.1 22.3 0.8273 0.5642 -2.63 2.41 17.68 26.88 0.4995 0.1512 0.0597 0.9450 1.7730 
6 52.5 23.7 0.7982 0.5654 -5.68 0.14 15.58 28.82 0.4982 0.1395 0.0584 0.9516 1.8018 
T 56.4 23.5 0.7698 0.5635 -9.30 -3.04 15.80 32.91 0.5068 0.1290 0.0566 0.9576 1.8260 
8 58.5 22.1 0.7535 0.5573 -30.40 -4.02 15.16 36.31 0.5245 0.1322 0.0597 0.9575 1.8326 
9 61.6 20.1 0.7263 0.5352 -10.23 -3.75 14.26 41.47 0.5607 0.1325 0.0613 0.9600 1.8189 
TO/TO ZEFF-A ZEFF-P 
STAGE TOT-STG TOT-STG 
1.1991 84.91 86-02 
9.1983 83.03 84.25 
1.1985 83.81 84-98 
1.2020 84.78 85.91 
1.2139 83-06 84.36 
SL v-1 v-2 
FT/SEC FT/SEC 
1 996.5 640.8 
2 979.4 639.8 
3 967.2 648.1 
4 967.3 661.2 
5 955.1 672.7 
6 931.4 677.9 
7 909.2 681-3 
8 894.6 676.4 



































LBHIFT2SEC Lffl/FT2SEC SPAN 
56.76 53-65 0.0550 
55.05 57.32 0.1083 
54.11 58.18 0.1610 
55.84 58.94 0.3151 
53.41 59.36 0.5165 
$3.19 59.39 11,7145 
43.76 59.36 C1.8603 
40.73 59.29 01,9080 
35.80 57.55 Cf.9548 
TO/TO P02/P01 PO/PO EFF-A0 
STAGE STAGE STAGE 
X 



























AIRFOIL AERDOYNAHIC SU)UI\RY I'RINT 
100 PERCEtlT DESIGN SPEED (ROTOR PERFORMNCE) 4UN 110 115 SPEED CODE 10 POINT NO 24 
SL V-1 V-2 W-1 W-2 YO-1 VO-2 U-1 U-2 V8-1 V8-2 I -  2 RlfoW-1 RtMVH-2 EPSI-1 EPSI-2 
H/SEC H/SEC H/SEC H/SEC H/SEC HtSEC H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC KGm2 SEC KG/H2 SEC RADIAM RMIAN 
I 165.9 326.4 164.5 214.9 21.5 245.7 274-3 282.5 301-6 218.0 -;!52,8 -36.8 172.78 263-90 0.0359 O.OW1 
2 175.1 319.2 173.1 208.6 26.6 241.6 284.8 290.3 310-9 214.2 -258.2 -48.6 182.47 256.47 0-0145 0.0742 
3 177.9 313.9 175,4 204.2 29.5 238.5 295.0 296.1 318.3 212.7 -i!65.6 -59.6 184.86 253.78 -0,0041 0.0597 
4 181.7 308.7 176.3 196.4 35-3 238.2 324.5 321.5 340.0 213.3 -289.5 -83.3 187.55 250.83 -0.0547 0.0177 
5 182.2 299.5 177.0 179.2 43.3 240.0 361.4 352.8 364.0 211.8 -318.1 -112.8 186.28 2 3 - 2 0  -0.1144 -0.0381 
6 179.3 287.7 172.8 163.8 48.2 236.5 395.7 384.0 388.1 220.4 -347.6 -147.5 182.50 219.79 -0.1640 -0.G546 
7 174.6 279.8 167.9 143.6 47.9 240.1 419.7 407.4 408.0 220.5 -371-8 -167.4 172.85 193.47 -0,1937 -0,1342 
8 171.2 271.0 164.6 123.6 46.9 241.2 427.2 415.3 414.4 213.5 -2180.3 -174.1 174.30 165.80 -0.1992 -0.1418 
9 768.3 258.6 161.8 96.8 46.1 239.8 434.5 423.1 420.7 207.2 -388.4 -183.2 171.22. 129.28 -0.1941 -0,1420 
SL 8-1 8-2 Bn-1 En-2 H-1 H-2 X'-1 H8-2 INCS lNCH DEV TURN D FAC OEM-B LOSS-P €921 IECF-A IETF-P 
DEGREE DEGREE DEGREE DEGREE MGREE DEGREE DI:GFtEE OEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 7-4 48.8 56.89 9.72 0.4994 0.9429 0.9050 0.6299 -0.33 5.94 7-20 47-17 0.5057 0.1526 0.0454 1.8761 89.92 90.76 
2 8.7 49.2 56.13 13.14 0.5288 0.9200 0.9387 0.6173 0-75 6-88 5-69 42.99 0,5273 0.1786 0.0536 1.8296 l37.30 68.33 
3 9.5 49.5 56-54 16-29 0.5376 0,9326 0.9618 0.6115 1.78 7.76 5 4 7  40.24 0.5402 0,1826 0.0551 1.8164 8 6 A l  87.50 
4 11.1 50.5 58.40 22.98 0.5497 0.8813 1.0286 0.6089 3.55 9.22 2-93 35.42 0.5701 0.1870 0.0571 1.8420 84-92 86-15 
5 13.8 53.1 60.97 32.10 0.593 0.8461 1.1016 0.5%3 4.00 8.89 0-94 28.87 0,6063 0.2099 0.0628 1.8600 81.73 83.24 
6 15.6 55.2 63.66 41-86 0.5422 O.JB47 1.1734 0.6164 4.31 8.59 0-81 21.80 0.6108 0.2285 0.11634 1.8539 78.71 80.98 
7 16.0 59.0 65.82 49.25 0.5271 0.7725 1.2315 0.6090 4.37 7.88 1-70 16.56 0.6393 0.2847 0.0717 1.8740 73.20 75.44 
8 16.0 62.8 66.72 54.53 0.5163 0.7431 1,2496 0.5855 4-42 7.66 5-12 12.19 0.6642 0.3227 0.0731 1.8520 69.60 72-08 
9 16.0 68.0 67.49 62.09 0.5069 0.7044 1.2675 0.5644 4.02 7.01 1.1.05 5.41 0.6853 0,3627 0.0670 1.8095 65-68 68.38 
SL V-1 V-2 M-1 W-2 M-1 M-2 U-1 2 Vn-1 V8-2 10'-1 KIn-2 RHOW-1 RHOWH-2 EPSI-I EPSI-2PCITE 
FT/SEC FT/SEC FT/SEC FilSEC FT/SEC FT/SEC FT/SEC FTBEC FT/SEC iT/SEC FI'ISEC FT/SEC LBH/FTLSEC Lffl/FESEC DEGREE DEGREE SPAN 
1 544.3 1071.0 539.7 705-2 70.5 806.1 900-0 926.7 989.6 715.4 -3129-4 -120.7 35.39 53-14 2.056 5.163 0.0500 
2 574.6 1047.3 568.0 684-3 87-2 792.8 934.5 $52.4 1ZG-l 702.7 -E147.3 -159.6 37-37 52.53 0.832 4-251 0.1000 
3 593.7 1030.1 575.6 669.9 96.8 782.5 968.1 978.0 1044.3 697.8 -871.3 -195.5 37.86 51.98 -0,237 3,419 0.1499 
4 536.1 1012.9 584.9 644.3 115.1 781.5 1064.8 1054.9 1115.4 699.8 -949.7 -273.3 38.41 51.37 -3.133 1.014 0.5000 
5 597.7 982.7 580.6 588-1 141.9 767.3 1185.7 1157.4 1194.4 694.9-1Ct43.8 -370.2 38-15 48.17 -6.556 -2-185 0.5000 
6 588.4 943.9 566.8 537-3 158.0 776.1 1298.3 1260.0 1273.4 723.1-1140.3 -483.9 37.38 45.01 -9.394 -5.421 0.7000 
7 572.9 917.9 551.0 471-2 157.0 787.7 1376.9 1336.8 1338.5 723.6-1219.9 -549.1 36.42 39-62 -11,099 -7,691 0.8500 
8 561.7 889.1 540.2 405.6 154.0 791-2 1401.8 1362-5 1359.6 700.6-12'47-7 -571.3 35.70 33.96 -11.413 -8.123 0.9000 
9 552.1 848.5 530.9 317-5 151.3 786.9 1425.5 1388.1 1380.4 679.8-12'74.2 -601.2 35-07 26.48 -21,119 -8.138 0.9500 
WCl/Al UCl/Al T02gT01 FO2/W1 EFF-AD EFF-P 
L&Y/SEC XG/SEC RCITOR ROTOR 
sgrr spl I X 
37.02 180.57 1.2391 1.8511 80.39 82.00 
'ti 
AIRFOIL AERODYNNIIC SUCVHRY PRINT 
loo PERCENT DESIGN SPEEO (STATOR PERF~WNCE) RUN NO 11s SPEED CODE 10 POW rm zr 
SL 2-1 V-2 VH-1 W-2 YO-1 - 2  RltOW-1 RHOYH-2 EPSI-1 EPSf-2 
HISEC M/SEC HISEC HISEC NISEC H/SEC KGnQ SEC K G M  SEC RADIAN RADIAN 
1 339.7 227.9 -242.2 220-1 238.2 59.4 283.36 303.01 0.1388 0.1498 
2 334.7 228.4 238.2 218.8 235.1 65.4 280.79 303-47 0.1288 0.1352 
3 331.1 230.9 235.5 220.5 232.7 68.7 279.51 307.85 0,1181 0.1210 
4 329.1 234.1 230.8 219.6 234.6 81.1 279.44 3C9.81 0.0845 0.0620 
5 321.8 233.6 215.5 215.4 239.1 90.5 267.35 304.41 0.0386 0.0341 
6 310.3 229.2 198.7 208.9 238.3 94.3 252.97 296.36 5.00985.0152 
7 302.3 226.2 179.4 206.2 243.4 92.9 230.23 290.33 5.0489-0.0562 
8 295.7 222.7 164.8 205.5 245.6 85.9 211,Oo' 287.29 -0.06466.0724 
9 283.6 209.1 141.3 195.5 245.9 74.3 180.08 270.02 -0.0839-0.0921 
SL 0-1 0-2 8-1 M-2 INCS INCH DEV TURN D-NU: O E M - B  LOSS-P W2/ POfPO 
DEGREE . DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 STAGE 
1 44.4 15.1 0.9886 0.6306 -5.79 -3.12 23.20 29.35 0.5109 0.1892 0.0655 0.9121 1.7lD6 
2 44.5 16.6 0.9727 0.6327 -4.08 -1.10 22.51 27-93 9.44170 0.1651 0.0579 0.9249 1.6923 
3 44.6 17.3 0,9607 0.6405 -3.36 -0.08 21.45 27.32 0.48121 0.1382 0.0494 0.9382 1,7038 
4 45.4 20.2 C.9497 0.6476 -2.72 1.39 20.51 25-19 0.4691 0.1395 0.0520 0.9385 1.7278 
5 48-0 22.8 0.9195 0.6427 -3.80 1.24 18.21 25.18 0.4687 0.1430 0.0563 0.9395 1,7468 
6 50.2 24.3 0.8774 0.6270 -8.02 -2.20 16.17 25-88 0.4739 O.IM1 0.W25 0.9405 1.7516 
7 53.6 24.2 0.8440 0.6134 -12.16 -5.89 16.51 29.34 0,4920 0.1636 0.0714 0.9384 1,7586 
8 56.1 22.7 0.8200 0.6010 -12.75 -6.37 15.75 33.43 0.51162 0.1704 0.0764 0.9378 1.7566 
9 60.1 20.8 0.7809 0.5602 -11.76 -5.28 14.93 39.28 0.5692 0.1770 0.0815 0,9403 1.7170 
SL V-1 V-2 Vt4-1 MI-2 M-1 M-2 RHOM-1 B110VW-2 PCT TE fPSI-l EPSI-2 
FTISEC FI/SEC FT/SEC FTISEC FTISEC FTISEC LBHIRZSEC LBHjFT2SEC SPM DEGREE W E E  
11114.6 747.9 794.8 722.1 781.4 194.8 58.03 62.06 0.0550 7.951 8.583 
2 1098.1 749.2 781.6 717.9 771.4 214.6 57.51 62.15 0.1083 7,378 7.746 
3 1086.3 757.6 772.7 723.3 763.5 225-3 57.25 63.55 0.1610 6.765 6.934 
4 1079.8 768.1 757.4 720.6 769.7 266.1 57.23 63.25 0,3151 4.642 4.697 
5 1055.9 766.6 706.9 706.7 784.4 297.1 54.76 62-35 0.5165 2.209 1.952 
6 1018.0 751.9 652.1 685.3 781.8 309.3 51-81 60.70 0.7145 -0.564 -0.872 
7 992.0 742.0 588.5 676.5 798.6 304.8 47.15 59.16 0.8603 -2.802 -3.219 
8 970.3 730.6 540.7 674.1 805.7 281.8 43-23 58.84 0,9080 -3.703 -4.146 
9 9 3 - 5  686.2 463.6 641.4 806.8 243.9 36-88 55.36 0,9548 -4.808 -5.277 
NCORR UCORR UCORR TO/TO P021P01 PO/PCI EFF-AD EFF-P 
INLET INLET INLET STWE STAGE STAGE STAGE 
RPH LBHISEC KGjSEC % 1[ 
12198.90 96.03 43.55 1.239t 0.9370 1.7346 71-22 73.34 
TOlTO X€fF-A IEFF-P 
STMT TOT-ST6 TOT-STG 
1.2188 35-71 T7.46 
1.2156 Z , l J  76.92 
1,2149 76.47 78.15 
1.2239 75.47 77.27 
1.2362 73.09 75.10 
1.2450 70.81 73.02 
1.2632 66-41 68-97 
1.2723 61.06 66-76 



















































































































































































































AIRFOIL AERODYNAMIC SOEIMY PRINT 
100 PERCENT DESIGN SPEED (STATOR PERFORWINCE) RUN NO 115 SPEED COM 10 POINT HO 25 
SL V - 1  V-2 VM-1 VM-2 M-1 W-2 RHOVM-1 RHOM-2 EPSI-1 EPSI-2 
M/SEC MISEC M/SEC H/SEC H/SEC H/SEC KGIH2 SEC KG/M SEC RADIAN RADIAN 
1 339.0 220.4 241.8 212.9 237.6 56.9 283.71 298.56 0.1396 0.1502 
2 333.9 220.3 236.7 211.2 235.5 62.7 279.87 298.24 0.1302 0.1360 
3 330.1 222.6 233.5 212.7 233.4 65.7 277.95 302.23 C.1200 0.1221 
4 328.1 226.2 228.5 212.3 235.5 77.9 277.38 303.70 0.0878 0.0838 
5 321.8 227.4 213.3 209.8 240.9 87.5 265.34 301.64 0.0427 0.0367 
6 310.7 223.9 156.1 204.3 241.0 91.5 250.23 294.97 -0.0063-0.0126 
7 302.8 221.6 176-2 202.4 246.2 90.4 226.66 289.93 -0.0468 -0.0544 
8 296.4 218.9 161.9 2U.2 248.3 83.9 207.88 287.93 -0-0633-0.0711 
9 285.1 207.0 139.3 193.8 248.8 72.9 178.11 272.75 -0.08334.0914 
SL 0-1 8-2 H-1 M-2 INCS INCH DEV TUAN D-FAC OHM-B LOSS-P P02/ 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 
1 44.4 14.9 5.9855 0.6078 -5.79 -3.13 23.08 19.47 0.5343 0.1811 0.0627 0.9162 
2 44.8 16.5 0.9693 0.6085 -3.84 -0.86 22.41 28.27 0.5233 0.1592 0.0559 0.9279 
3 44.9 17.1 0.9568 0.6155 -3.01 0.26 21.33 27.78 0.5096 0.1327 0.0474 0.9410 
4 45.8 20.1 0.9455 0.6235 -2.30 1.81 20.39 25.73 0.4962 0.1331 0.0496 0.9417 
5 48.5 22.6 0.9180 0.6233 -3.29 1.76 18.05 25.86 0.4940 0.1338 0.0527 0.9435 
6 50.9 24.1 0.8771 0.6106 -7.33 -1.51 16.00 25-74 0.4993 0.1376 0.0573 0.9454 
7 54.4 24.0 0.0437 0.5992 -11.35 -5.09 16.31 30.34 0.5158 0.1462 0.0639 0.9449 
8 55.9 22.5 0.8206 0.5892 -11.98 -5.60 15.58 34.37 0.5371 0.1489 0.0668 0.9255 
9 60.7 20.6 0.7833 0.5532 -11.12 -4.64 14.72 40.12 0.5860 0.1497 0.0690 0.9492 
SL V - 1  V-2 V M - I  W-2 M)-I M-2  RHOVM-1 RH9M-2 I'CT TE EPSI-1 EPZI-2 
FTISEC FTISEC FTISEC FT/SEC FTISEC FTJSEC LBH/FT2SEC LBMlFT2SEC SPAN DEGREE DEMEE 
1 1112.2 723.0 793.2 698.5 779.7 186.8 58.11 61.15 0.0550 7.997 8.608 
2 1095.4 722.9 776.5 693.0 772.7 205.8 57.32 61.08 0.1083 7.457 7.792 
3 1083.1 730.4 766.0 697.8 765.8 215.7 56.93 61.90 0.1610 6.877 6,998 
4 1076.5 742.1 749.6 696.7 772.7 255.5 56.81 62.20 0.3151 5.029 4.854 
5 1055.7 *746.0 699.7 688.5 790.5 287.1 54.34 61.78 0.5165 2.447 2,104 
6 1019.3 734.6 643.3 670.5 790.6 300.2 51.25 60.41 0.7145 -0.362 -0.724 
7 993.4 727.1 578.0 663.9 807.9 296.5 46.42 59-38 0.8603 -2.684 -3.116 
8 972.6 718.3 531.1 663-6 814.8 275.1 52.58 58.97 01.9085 -3.627 -4.072 
9 935.5 679.3 457.0 635.7 816.3 239.2 36-48 55.86 01.9548 -4.774 -5.237 
NCORR UCORR YCORR ~ 0 ~ 3  ~ 1 2 / ~ 0 1  P O ~ P O  EFF-AD EFF-P 
INLET INLET INLET SI AGE STAGE STAGE STAGE 
RPM LBMISEC KG/SEC % % 












Ton0 IEFF-A %EFF-P 
STAGE TOT-STG TOT-STG 
1.2200 76.18 77.91 




AIRFOIL AEROOYllAUiC SUmRRY PRINT 
100 PERCENT DESIW SPEED (ROTOR PERFORMNCE) RUN NU 115 SPEEO CODE 10 POINT NO 26 
SL V-1 V-2 VM-1 VH-2 HI-1 VO-2 U-l U-2 V'-1 Y'-2 YO'- I  V0'-2 RHOVKI RHOVH-2 EPSI-1 EPSI-2 
H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC M/SES H/SEC HlSEC H/SEC MiSEC H/SEC KG/R2 SEC KG/= SEC W I A N  RADIAN 
1 157.2 324.5 155.9 211.3 19.5 246.3 274.4 282.5 298.8 214-4 -254.9 -36.2 166.44 257.52 0.0351 0.0901 
2 166.3 317.0 164.4 264.5 24.7 242.3 284.9 290.4 307.8 210,O -260.2 -88.1 176-08 252.38 0.0131 0.0744 
3 168.9 311.7 166.6 199.3 27.8 239.6 295.1 298.2 314.9 207-7 -267.3 -58.5 178.30 248.62 -0.0062 0.0602 
4 172.1 308.1 168.8 189.7 33.5 242.8 324.6 321.6 335.6 205.5 -291.1 -78.8 180.53 243.11 -0.0581 0.0190 
SL 6-1 8-2 68-1 81-2 n-1 14-2 us-1 xl-2 IHCS IHcn UEV TURN D FIC OEM-B LOSS-P m 2 /  SFF-A IEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL W1 TOTAL TOTAL 
1 7.1 49.4 58.48 9.74 0.4719 0.9354 0.8972 0.6179 1.26 7.53 7.22 48.74 0.5160 0.1793 0.0533 1.8695 88.39 89.36 
2 8.5 49.9 57.68 13.25 0.5006 0.9116 0.9268 0.6040 2.30 8.43 5.80 44.42 0,5385 0.2024 0,0607 1.8242 85.91 87-04 
3 9.5 50.3 58.06 16.39 0.5088 0.8939 0.9490 0.5957 3-30 9.29 5-57 41.67 0.5542 0.2070 0.0624 1.8117 84.92 86.12 
4 11.2 52.0 59.92 22.56 0.5192 0.8766 1.0151 0.5846 5.07 10.74 2 - 5 1  37.36 0.5952 0.2159 0.0661 1.8497 83.11 84.50 
VO-2 U-1 U-2 V'-1 V8-2 W'-1 YO'-2 RHOVH-1 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC F T)'SEC FT/SEC Lffl/F T2SEC 
608.1 900.2 927.0 980.3 703.3 -836.2 -118.9 34.09 
794.8 934.7 952.71009.9 689.2-853.8-157.8 36.06 
786.2 968.3 978-3 1033.3 681.6 -876.9 -192.1 36.52 
796.5 1065.1 1055.2 1104.2 674-1 -955.2 -258.7 36.97 
809.1 1186.0 1157.7 1184.5 660.9-2049.5 -348.6 36.67 
892-7 1298.7 1260.3 1265.3 684.0-1146-4 -457.6 35.88 
819.2 1377.3 1337.2 1332.7 671.9-1226.9 -517-9 34.93 
823.2 1402.1 1362.8 1354.2 658.3-1254.7 -539.6 34.20 
821.1 1425.9 1388.4 1375.5 646.4-1281.2 -567-4 33-55 
T02/T01 P02/P01 EFF-AD EFF-P 
ROTOR ROTrn 
X X 























AIPJOIL AEJ?OOYHIWIC S u l W Y  P R I M  
100 PEREKI DESJGH SPEED (STHCR PEP~WW~NCE) RUl 1110 115 SPEED UME 10 W1NT NO 26 
SL V - 1  V-2 YH-1 YH-2 M-1 M-2 PAW#-I PJiWH-2 EPSI-1 PSI-2 
H/SEC H/§EC H/5EC H/SEC H/SEC H/SEC L6/W 5EC K6/= SEC PmIWI RMIIMI 
1 333.9 201-2 233.4 194-5 232.8 51-2 277.31 222.79 0.1409 0.1509 
2 328.4 2M1.6 228.8 192.5 235.6 56.6 273.91 2E1.45 0.1330 0.1375 
3 324.5 202-9 225.2 194.1 233.7 59-1 271.53 2E5.M 0,1244 0.1245 
4 324.2 207.3 219-3 194.9 233.8 70.5 269.44 287.72 0 .W9 0.02% 
5 312.9 210-8 203.6 194.9 245-4 e0.2 256.27 2e8.99 0.0532 0.0436 
4~ B-1 8-2 n-i n-2 DEY T W ~  D-FAC MM-a LCISS-P m2/  PO^ TOAO IEFF-A IEFF-P 
LiEGICEE DEGREE TOTAL TOTAL P01 STAGE S A G E  TOT-ST6 TOT-%& 
22.E5 30-eA 0.5924 0.17W 0.0583 0.9232 1.7276 1.2214 76-31 78.04 
22.25 29-43 0.5829 0.1501 0.0527 0.9332 1,7051 1.2181 75.47 77-22 
21-09 29.09 0.5694 0.1228 0,0440 0,9468 1,7132 1.2170 76.63 78.21 
20.13 27.57 0.5MO 0,1333 0.0498 0,9429 1,7393 1.2292 74.70 76.58 
17.79 27.96 0,5554 0.1324 0.0523 0.9451 1.7739 1.2445 72.66 74.75 
FT/SEC Li?H/FT2SEC LW/FTZSEC SPAN 
168.0 5-80 57.92 0.0510 
125-6 56-10 57-64 0.1083 
193-9 55.61 58.47 11.1610 
231.2 55.18 58.93 0.3151 
263-2 52.49 59.19 0.5165 
2m.E 49-58 59.23 0.7145 
2M-5 43-95 59.20 0.E03 
262-5 40.74 59.12 0,%f% 
232.3 35.S 57.41 0.4548 
TOAO PO2/POI M/PO EFF-AD 












Overa l l and 0 l ade E l emenc Performance Tabu l a t i  ons 
Low Speed, Restaggered Vane Angles 
PRECEDING PAGE BLANK NOT' FLMED 
AIRCOIL  Ml lODYNAHIC SUMVARY PRINT 
xr RMLM C€SIQ( SPEED (ROTOR P E B t X M N C E )  RUN NO arm SPEED COCE rn POINT I x 
S L  V-1  V-2 M-1 VM-2 YO-1 M - 2  U-1 U.2 V ' -1  V1-2 YO1- I  V0'-2 RHWM-1 RHOVM-2 E P S I - I  U S ! - 2  
fl/SEC W S E C  W S E C  WSEC MlSEC W S E C  W S E C  WISEC WSEC MISEC HlSEC HISEC KGlMZ SEC K G I M  SEC RADIAN RADIAN 
1 
2 
3 VRLE V , I ~ ~ ~  V~,RLE "RLE V'RLE Y '~ ,RLE P ' ~ , R L E  ~ R L E  





SL (1.1 8-2  v.1 1 0 - 2  M-r n-2 nl-1 111-2 IHCS lncn o r v  r u R n  o FAC omw-B LOSS.P POZI XEFFWA SEFF-P 
DEGREE OEGREE MGREE DEGREE OEGREE DEGREE K G R E E  LKGREE TOTAL TOTAL PO1 TOThL TOTAL 
A 
2 
J PRLE P ~ L E  YILE ~ ' R L E  fss  s O 'lad 
4 BRTE P'RTE ~ R T E  n'nrr ill . ~i 'I P 
P ~ ,  RTE 
5 TxF i-E 
SL V-1  V-2 W-1 IM.2 M-1 VO-2 U - 1  U-2  V ' -1  V'-2 W ' - 1  YO4-2 R H O V K I  RHOVM-2 EPSI -1  E P S I - 2 P C T T E  
FT/SEC FTISEC FTISEC FT/SEC FT/SEC FTfSEC FTISEC FTISEC FT!SEC FT/SEC FTISEC FTISEC L5HIFTZSEC LBMlFTZSEC OEGREE OEGREE SPAN 
1 
2 
PV~,RIE e URLE V'RLE V'~,RLE RLE X apnn 3 VRLE V~,RLE V ~ ~ R L E  
4 V,RTE V e l ~ ~  "RTE V 'RTE V '~ ,RTE PVrn,RTE E "RE 
5 L RTE 
n n l r o i  w n l p o l  EFF-AD EFF-P 
ROTOR ROTOR 
Z % 
TT,RTE P~,RTE nbd 'Ip 
--
T ~ . ~ ~ ~  P . ~ ~ ~  RTE 
RLE 
SL V-1 V-2 W-1 W - 2  40-1' W-2 V R Y O W 2  P U  TE EPSI-1 EpSf-2 
1 FTDEC n / S E C  FT/SEC F l l S E C  FT/SEC FTfiEC LEM/FRSEC i M / F T Z l E C  SPAN DTGREE ( X U E E  
2 
3 VSLE 4 v m , a ~  Ve, SLE PV~,SLE x spm VSTE V ~ , S ~ E  m p V m , m  CSTE 5 
6 STE e'L' 
7 
A 
NCORR moRR WCORR 
INLET INLET INLET TO/TO PQ2/PO1 PO/PO EFF-AD EFF-P 
RPM LBIC/SEC KG SEC STAGE STAGE STAGE STAGE 
"4 
- 
X X + 6 
wv# 
T 




AIRFOlL AERODYNAHIC SUWRY PRINT 
70 PERCENT DESIGN SPEED (ROTOR PEEORMNCE) RUN NO 107 SPEED CODE 70 POINT NO 4 
SL V-1  V-2 VM-1 VH-2 VO-1 VO-2 U-1 U-2 V'-1 V'-2 V0'-1 V0'-2 RHOVH-1 RIW3VI4-2 EPSI-1 EPSI-2 
M/SEC HISEC M/SEC HISEC HISEC MISEC MISEC M/SEC HISEC H/SEC H/SEC HISEC KGIH2 SEC KG/M2 SEC RMlIAN RADIAN 
SL 8-1 8-2 8'-1 
DEGREE DEGREE DEMEE 
1 43.9 65.3 42.74 
2 47.2 61.5 42.27 
3 51.6 57.4 43.56 
4 61.2 58.3 53.01 
5 63.7 61.1 63.70 
6 66.9 68.4 70.92 
7 66.0 74.3 73.59 
8 64.0 73.5 74.49 
9 62.2 74.7 75.03 
8'-2 H-1 H-2 H'-1 2 INCS I#CH DEV TURN 0 FAC OIEGh43 
DEGREE DEGREE OEGREE DEGREE DEGREE TOTAL 
38.27 0.4224 0.4711 0.4146 0.2514 -14.48 -8.21 35.74 4.47 0.5036 1.4057 
36.29 0.4422 0.4890 0,4058 0.2903 -13.11 -6.98 28-04 5.98 0.4117 1.2748 
31-14 0.4507 0.5308 0.3862 0.3359 -11.20 -5.22 20.32 12.41 0.3023 1.1050 
23.10 0.4488 0.6258 0.3599 0.3590 -1.84 3.83 3.05 29.91 0.1845 0-8042 
28.06 0.4216 0.6487 0.4215 0,3554 6.73 11.62 -3.09 3 -64 0.2763 0.4807 
39.22 0.4027 0.6451 0.4831 0.3054 11.61 15.86 -1.84 31.71 0.5319 0.4601 
57.07 0.3820 0.6055 0.5490 0.3004 12.14 15.65 9.52 16.52 0.6145 0.4965 
60.34 0.3589 0.5817 0.5890 0.3344 12.19 15.43 10.92 14.15 0.5791 0.4790 












PO21 XEFF-A WF-P 
PO1 TOTAL TOTAL 
0.9661 -26.16 -26.79 
584.5 745.2 738.3 394.0 394.9 -314.8 -153.8 16.04 23.23 1.082 7,647 0.3000 
625.6 829.8 810.0 462.6 391.5 -414.9 -184.4 14.07 22-96 -3.642 3.890 0.5000 
666.4 908.6 881.8 531.0 338.9 -501.7 -215.4 12-13 17.83 -8.780 -2,492 0.7000 
652.8 963.6 935.6 604.3 336.2 -579.6 -282.8 12.04 12.54 -10.194 -6,199 0.8500 
626.6 981.0 953.5 649.3 375.6 -625.6 -326.9 12.23 12.78 -10.075 6.968 0.9000 
608.9 997.6 971.4 685.3 398.6 -662.0 -362.6 12.46 11.46 -9.819 -7.522 0.9500 
TO2/TO1 P02/P01 EFF-I\O EFF-P 
ROTOR ROTDR 
X % 
1.0576 1.1213 57.il7 58.46 
AIRFOIL AEROOYNMIC SWMRRY PRINT 
70 PERCENT DESIGN SPEED (STATOR PERFOR).Y\NCE) RUN NO 107 SPEED CODE 70 POINT NO 4 
SL B-1 8-2 
DEGREE DEGREE 
1 66.3 45.4 
2 63.0 43.9 
3 57.6 41.4 













































RIIOVM-1 RIIOVM-2 EPSI-1 EPSI-2 
KGlM2 SEC KG/H2 SEC RAOIAIi RADIAN 


































































TOnO XEFF-A XEFF-P 
STAGE TOT-STG TOT-STG 
1.0376 -54.98 -56.61 
1.0378 -48.60 -49.99 
1.0385 -35.87 -36.82 
1.0443 17-10 17.49 
1.0515 49.38 50.01 
1.0643 58.61 59.36 
1 ,0762 50-93 51.84 
SL V-1 V-2 VM-1 
FT/SEC FT/SEC FT/SEC 
1 503.1 315.6 201.8 
2 512.4 338.4 232.2 
3 554.9 391.7 297.8 
4 680.3 557.3 396.1 
5 127.2 641.1 397.0 
6 741.5 676.8 348.4 
7 719.5 674.7 251.6 
8 695.6 653.9 264.8 













UO-2 RHOYH-1 RHOYH-2 PC1 TE 
FT/SEC LBMIFTZSEC LBM/FT2SEC SPAN 
225.0 12-13 13.63 0.0550 
235.3 14.06 15.04 0.1083 
259.8 18.24 18.25 0.1610 
368.1 25.13 26.82 0.3151 
549.7 17.04 26.45 0.8603 
536.1 17.94 25.27 0.9080 
518.3 16.72 23.82 0.9548 
TOAO W2IP01 PO/PO EFF-AD 
STAGE STAGE STAGE 
% 










AIRFOIL AERODYNAHIC SUMRY PRINK 
70 PERCENT DESIGN SPEED (ROTOR PERFORHRNCE) RUN NO 107 SPEED CODE 70 POINT NO 5 
SL V - 1  V-2 VH-1 VH-2 VO-1 VO-2 U-1 U-2 Y e - 1  V'-2 V0'-1 YOm-2 RHOVH-1 RHOVH-2 EPSI-1 EPSI-2 
M/SEC H/SEC M/SEC U/SEC H/SEC H/SEC M/SEC M/SEC H/SEC H/SEC H/SEIC H/SEC RGlH2 SEC KWH2 SEC RADIAN RRDIAN 
1 128.7 191.7 94.7 124.7 87.1 145-7 192.0 197.7 141.3 135.1 -104.I8 -52.0 102-59 124.06 0.0375 0.1182 
2 134.9 201.6 93.7 128.3 97.0 155.5 199.3 203.2 138.8 136.9 -102.3 -47.7 102.18 129.46 0.0155 0.1215 
3 137.0 208.3 87.4 124.8 105.4 166.8 206.5 208.6 133.7 131-6 -101.1 -41.9 95.79 127.33 -0.0058 0.1198 
4 135.7 215.4 69.1 108.5 116.8 186.1 227.1 225.0 130.2 115.3 -110.3 -38.9 76-76 114.02 -0.0710 0.0931 
5 127.4 213.6 56.4 86.3 114.3 195-4 252.9 246.9 149.7 100.5 -138.16 -51.5 63.48 92-83 -0.1570 0.9139 
6 121.3 208.3 44.3 42.0 112.9 204.0 277.0 268.8 169-9 77.2 -164.D -64.7 50.48 46-12 -0.2190 -0.0790 
7 112.0 198.6 41.2 34.5 104.1 195.6 293.7 285.2 194.0 96.0 -189.6 -89.6 47.26 38.43 -0.1537 -0,1054 
8 106-1 196.3 42.8 50.2 97.1 189.7 299.0 290.6 206.4 112-7 -201-9 -1GO.9 49.10 56.19 -0.1439 -0.1108 
9 103.1 193.0 46.0 55.5 92.3 184.9 304.1 296.1 216.7 124.3 -211-19 -111.2 52.78 62.24 -0.1520 -0.1235 
SL 8-1 0-2 0'-1 8'-2 H-1 H-2 He-1 H'-2 INCS INCH DEV TWN D FAC OECA-B LOSS-P P02/ SFF-A %IT-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 42.6 49.6 47.84 22.74 0.3836 0.5692 0.4211 0.4010 -9.38 -3.10 20.3 25.11 0.1798 0.8688 0.2418 1,0450 29.43 29.86 
2 45.9 50.6 47.47 20.50 0.4028 0.6000 0.4143 0.4075 -7.91 -1.78 13.05 26.97 0.1631 0.7688 0.2218 1.0650 40-94 41.48 
3 50-3 53.4 49.12 18.66 0.4091 0.6206 0.3993 0.3921 -5.63 0.35 7.85 30.46 0.1791 0,7459 0.2220 1.0836 49.05 49-64 
4 59.4 59.9 57.99 19.80 0.4053 0.6417 0.3887 0.3433 3.14 8.81 -0.25 38.19 0.2843 0.6736 0.2101 1,1204 61.84 62.44 
5 63.9 66.1 68.04 30.73 0.3798 0.6319 0.4460 0.2973 11.07 15.96 -0.42 37-31 0.5152 0.5875 0.1782 1.1474 61.46 62.20 
6 68.9 78.3 75.11 56.83 0.3609 0.6106 0.5057 0.2263 15.80 20.04 15.7B 18-28 0.7359 0.6215 0.1266 1.1650 55.73 56.68 
7 68.4 79.9 77-72 68-80 0.3327 0.5785 0.5763 0.2796 16.28 19.78 21.25 8.92 0.6748 0.5899 0.0823 1.1759 54.83 55-65 
8 66.1 75.1 77.99 63.38 0.3149 0.5704 0.6125 0.3276 15.69 18.93 13-96 14.61 0.6115 0.5474 0.0957 1.1834 55.56 56.61 
9 63.5 73.2 77.72 63.36 0.3059 0.5595 0.6426 0.3604 14.25 17.23 12-33 14.36 0.5854 0.5218 0.0923 1.1864 54.38 55.48 
SL V - 1  V-2 VM-1 VH-2 VO-1 VO-2 U-1 U-2 V a - 1  V9-2 V0'-1 YO'-2 RHOVH-1 RHOVH-2 EPSI-1 EPSI-2PCITE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEI: FT/SEC LW/FT2SEC LBW/FTZSEC DEGREE DEGREE SPAN 
1 422.2 629.0 310.7 409.0 285.9 477.9 629.9 648-6 463.5 443.2 -344.10 -170.7 21.01 25.41 2.149 6,772 0.0500 
2 4 6 661.4 307 6 421. 
3 4%:4 683.3 28619 409 9 %:$ $ly -1 654.0 666.6 455.3 44'3.2 -335-7 -156.5 20.93 26.51 0,890 6,960 0.1000 .2 677.5 684.5 438.5 431-8 -331.7 -137.3 19.62 26.08 -0.332 6.864 0.1499 
4 445.3 706.9 226.7 356:0 383.3 610.7 745.2 738.3 427.1 378-2 -362-0 -127.7 15.72 23.35 -4.066 5.333 0.3000 
5 418.1 700.8 184.9 283.1 375.0 641.1 829-9 810.1 491.0 329.7 -454-9 -169.0 13.00 19.01 -8.995 0.799 0,5M)[ 
6 397.9 683.5 145.2 137.9 370.4 669.4 908.7 881.8 557.5 253.3 -538.2 -212.4 10.34 9.45 -12.546 -4.524 0.7000 
7 367.5 651.6 135.2 113.1 341.7 641.7 962.7 935.6 636.5 314.9 -622.W -293.9 9-68 7.87 - 8 . m  -6.039 0.8500 
8 348.2 643.9 140.5 164.7 318.6 622.5 981.1 953.6 677.2 369.8 -662.5 -331.1 10.06 11.51 -8.243 -6.351 0.9000 
9 338.4 633.2 150.9 182.0 302.9 606.5 997.7 971.5 711.0 407.9 -694.19 -365-0 10.81 12.75 -8.710 -7.080 0.9500 
WCl/Al WCl/Al T02/TOl PO2/W1 EFF-It0 EFF-P 
LOM/SEC KG/SEC ROTIDR ROTOR 
SqFT SW I I 
13.86 67.62 1.0624 1.1263 55-46 56.22 
AIRFOIL AERODVNMIC S W R Y  PRINT 
70 PERCENT DESIGH SPEED (STATOR PERFORMNCE) RUN ttO 107 SPEED COM 70 POINT NO 5 
SL V-1 V-2 VH-1 VH-2 Wi-1 VO-2 RtiOVR-1 RHOW-2 EPSI-1 EPSI-2 
H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC KG/W SEC KG/W SEC RADIAN RADIAN 

















DEV TU~N D-FAC ONGA-B LES-P m2/ PO/PO 
DEGREE DEGREE TOTAL TOTAL PO1 STAGE 
29.20 5.46 0.70164 0.1407 0,0349 0.9763 1.0105 
25.91 6-11 0.67111 0.1478 0.0383 0.9745 1.0155 
21.88 10.14 0.6212 0.1526 0.0419 0.9719 1.0238 
17-26 16-30 0.48139 0.1086 0.@320 0.9766 1.0612 
TOlTO =-A IEFF-P 
STAGE TOT-STG TOT-STG 
1.0128 7.00 7-13 
1.0429 10.26 10.45 
1.0033 15-54 15.82 
1.0478 35.80 36.34 
VO-2 RIiOVH-1 RHOVII-2 PCT TE 
FT/SEC LBN/FTZSEC LBH/FTZSEC SPAN 
187.5 22.88 12.25 0.0550 
195.5 24.93 13.41 0.1083 
213.7 25.32 16.00 0.1610 





6 696.1 527.0 224.0 351.7 659.1 392.5 15.21 25.46 0.7145 6.125 4.881 
7 677.8 548.7 170.3 355.4 656.1 418.1 11.70 25.79 0.8603 -0.916 -0.043 
8 671.0 546.6 213.1 351.1 636.3 416.8 14.68 25.45 0.9080 -3.227 -2.893 
9 662.3 538.0 227.6 342.6 622.0 414.8 15.30 24.77 0.9548 -4.801 -5.059 
NCORR UCORR UCORR TO/TO W2/P01 P O P D  EFF-A3 EFF-P 
INLET INLET INLET STAGE STAGE STAGE STAGE 
RPH LBH/SEC KG/SEC i $ 
8537.80 35.94 16.30 1.0624 0.9841 1.1004 47.89 48.65 
AIRFOIL AERODYNAMIC S M R Y  PRINT 
70 PERCENT DESIGN SPEED (ROTOR PERFORWINCE) RUN NO 107 SPEED CODE 70 POINT NO 7 
SL V-1  V-2 VH-1 VH-2 VO-1 VO-2 U-1 U-2 V1-1 V1-2 VOD-1 YO'-2 RHOVA-1 RHOVH-2 EPSl-1 EPSI-2 
H/SEC H/SEC M/SEC A/SEC H/SEC H/SEC H/SEC A/SEC A/SEC A/SEC HfSEC H/SEC KWH2 SEC KGIM2 SEC RADIAN RADIAN 
1 114.6 192.9 85.8 131.7 76.0 141.0 192.0 197.7 144.2 143.4 -116-0 -56.7 94.34 133-41 0.02@7 0.1161 
2 122.3 202.2 86.9 131.3 86.0 153.8 199.3 203.1 142.9 140.2-113-3 -49.3 96-18 134.55 -0.0004 0.1185 
5 117.9 208.6 54.2 70.9 104.7 196.2 252.9 246.9 157.8 87.2 -148.2 -50.7 61.64 76.38 -0.19% 0,0168 
6 112.5 202.3 40.4 25.2 105.0 200.7 276.9 268.7 176.5 72.6 -171.9 -68.0 46.44 22-72 -0.2648 -0.0632 
7 102.8 192.8 37-1 31.5 95.9 190.2 293.7 285.1 201.3 1~10.0 -197.8 -94.9 42.84 35.14 -0.1532 -0.1014 
8 97.4 190.3 38.3 43.9 89.6 185-2 299.0 290.6 212.9 llc.2 -209.4 -105.4 44.24 49-15 -0.1416 -0.1113 
9 94-3 186.8 40.1 48.4 85.3 180.4 304.0 296.1 222.3 125.4 -218.7 -115.7 46.33 54.34 -0.1507 -0.1231 
SL 8-1 8-2 BI-1 81-2 M-i n-2 nS-i na-2 INCS Incn DEV ruRn o FAC OFEM-B LOSS-P m2f BFF-A XEFF-P 
DEGREE OEGREE DEGREE DEGREE DEGREE DEGREE DEeREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 41.5 47.0 53.44 23.36 0.3405 0.5723 0,4287 0,4254 -3.78 2.49 20.84 30.08 0.1477 0.7607 0.2108 1-0647 39.59 40.13 
2 44.6 49.7 52.47 20.70 0.3640 0.6010 0.4253 0.4168 -2.91 3.22 13.24 31.77 0.1647 0.7064 0.2036 1.0820 47-45 48-04 
3 48.8 52.9 53.79 19-34 0.3723 0.6162 0.4150 0.3957 -0.97 5.01 8.52 34.45 0.2016 0.6951 0.2060 1,0963 52-71 53-33 
4 57.2 59.9 60.99 22.12 0.3729 0.6250 0.4161 0.3393 6.14 11.81 2.08 38.87 0.3700 0.6650 0.2042 1.1205 57.26 57.94 
5 63.0 70.0 70.21 35.42 0.3506 0.6142 0.4692 0.2566 13.25 18.13 4.26 34.80 0.6448 0.6579 0,1892 1.1419 53.97 54.83 
6 69.5 82.8 77.11 69.53 0.3343 0.5905 0.5245 0.2119 17.80 22.05 28.47 7.58 0.7726 0.6549 0.0853 1.1593 51.29 52.30 
7 68.8 80.5 79.37 71.51 0.3048 0.5597 0.5968 0.2903 17.93 21.43 23.96 7.86 0.6725 0.6121 0.0749 1.1709 51.41 52.49 
8 66.8 76.6 79.60 67.27 0.2886 0.5512 0.6307 0.3308 17.30 20.54 17.85 12.34 0.6221 0,5821 0.0878 1.1760 51-65 52-75 
9 64.8 74.9 79.60 67-18 0.2791 0.5396 0.6584 0.3622 16.13 19.11 16.15 12.42 0.5963 0.5542 0.0848 1,1789 50.70 51.84 
SL V-1  V-2 M-1 W-2 - 1  M-2 U-1 U-2 Vs -1  Vs-2 W'-l WS-2 RHWA-1 RHOVA-2 EPSI-1 EPSI-2PCTTE 
FTISEC FT/SEC FT/SEC FT/SEC Fl/SEC FT/SEC Fl/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LWIFT2SEC LBn/FT2SEC DEGREE OEGREE SPAN 
1 375.9 633.1 281.4 432.3 249.3 462.5 629.8 648.5 473.2 470.6 -380.5 -186.0 39-32 27.32 1.645 6.654 0.0500 
2 401.2 663.5 285.3 430.7 282.1 504.7 653.9 666.5 468.7 460.1 -371.9 -161.8 19.70 27-56 -0.024 6.783 0-1000 
3 410.1 679.9 270.1 412.2 308.6 540.6 677.4 684.4 457.1 436.5-368.8 -143.7 18.73 26.63 -1,595 6.657 0.1499 
4 410.7 691.2 223.1 347-9 344.9 597.3 745.1 738.2 458.3 375.3 -400.3 -140.9 15.66 22.97 -6,060 5.162 0,3000 
5 386.8 684.5 177-7 232.7 343.6 643.8 829.7 810.0 517.6 286.0 -486.1 -166.2 12-62 15.64 -11.432 0362  0.5000 
6 369.2 663.6 132.4 82.7 344.7 658.4 908.6 881.7 579.2 238.1 -563.9 -223.3 9.51 5.68 -15.171 -3.621 0.7000 
7 337.2 632.6 121.6 103.3 314.5 624.1 963.5 935.5 660.3 328.1 -649.0 -311.4 8.77 7.20 -8,777 -5.808 0 . W  
8 319.6 624.3 125.6 143.9 293.9 607.5 980.9 953.4 698.4 374.7 687.0 -345.9 3.06 10.07 -8.115 -6.376 0 . W  
9 309-3 612.8 131-5 158.7 280.0 591.9 997.5 971.4 729.5 411.4 -717.6 -379.5 9.49 11.13 -8.632 -7.052 0.9500 
UCl/Al UCl/Al T02fl01 W2/Wl EFF-AD EFF-P 
ZEH/SEC KG/SEC ROTOR ROTOR 
SQFl  SQI X X 

AIRFOIL AEROOYNWIC SUMI\RII PRINT 
70 PERCENT DESIGN SPEED (ROTOR PERFORMNCE) RUN NO 107 SPEED UIM 70 POINT NO 11 
SL V-1 V-2 W-I W-2 YO-1 VO-2 U-1 0-2 V a - 1  V*-2 Wfl-1 V3'-2 R I W - 1  RHOW-2 EPSl-1 EPSI-2 
HISEC HISEC WlSEC HlSEC NISEC NISEC HISEC UlSEC 1/SEC 1ISEC NlSEC tlr5EC KGIW SEC KfE;EC ;!!I8 ED; 
1 135.5 182.0 99.3 110.6 92.2 144.6 192.0 197.7 140.8 122.6 -99.8 -53.1 106.11 
2 141.4 192.9 90.3 112.0 108.8 157.0 199-3 203.2 127.9 121.2 -90.5 -4&.2 97.08 111.76 0.0337 0.1254 
3 143.4 200.8 83.8 106.7 116.3 170.2 206-5 208.6 123.2 113.4 -90.2 -38.4 90.64 107.78 0.0184 0.1258 
4 142.1 212.1 72.8 103.1 122.0 185-3 227.1 225.0 127.9 110.5 -105.1 -39.7 79.94 107-71 -0,0331 0,1064 
5 133.5 216.7 59.3 95-4 119.7 191.6 252.9 246.9 145.8 108.8 -133.2 -52-3 66.04 102-40 -0,1152 0.0365 
6 127.5 215.0 48.8 57.1 117-8 207.3 277-0 268.8 166.5 83.9-159.2 -61.5 55.17 62-91 -0.1935 -0.0583 
7 120.0 255.1 47.1 38.9 110.4 201.4 293.7 285.2 189.3 92.4 -183.3 -83.8 53.57 43-45 -0.1673 -0.2093 
8 112.6 201.5 48.8 53.0 101.5 194.4 299.0 290.6 203.4 109.9 -197.5 -96.3 55-43 59.41 -0.1537 -0,1167 
9 108.7 197.4 54.1 60.6 94.3 187.9 304.1 296.1 216.7 124.0 -209-8 -108.2 61-47 68.07 -0. iS7 -0.1269 
SL 8-1 8-2 8'-1 81-2 n-1 - 2  H*-1 n8-2 lncs INCH wv mu 0 FAC 0 s ~ - 8  LOSS-P P02/ XEFF-A mf-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL W1 TOTAL TOTN 
1 42.8 52.7 45.07 25.74 0.4047 0.5391 0.4204 0,3632 -12.16 -5.88 23.22 19.32 0.2785 0.9615 0.2614 1.0233 15.82 16.09 
2 50.3 54.7 45.05 22.53 0.4228 0.5729 0.3823 0.3599 -10.33 -4.20 15.68 22.52 0.2450 0,9181 0.2613 1.0169 30.67 31-17, 
3 54.2 58.1 47.09 19.96 0.4290 0.5975 0.3683 0.3373 -7.67 -1.69 9.13 27.13 0.2580 0.9415 0.2760 1.0662 40.85 41.38 
4 59.2 61.0 55-30 21.16 0.4249 0.6316 0.3825 0.3290 0.45 6.12 1.11 34.14 0.2897 0.7307 0.2259 1.1110 59.85 60.45 
5 63.7 63.8 66.07 28.67 0.3986 0.6429 0.4352 0.3228 9-11 13.99 -2-49 37.41 0.4230 0.4905 0.1519 1.1600 69.99 70.61 
6 67.7 74.5 73.09 46.89 0.3800 0.6322 0.4953 0.2468 13.77 18-02 5.83 26.20 0.6864 0.5361 0.1364 1-1855 63.49 64.36 
7 66.9 79.0 75.60 64.95 0.3571 0.5986 0.5632 0.2696 14.16 17.66 17.40 10.65 0.6913 0.5404 0.0683 1.1933 53-77 60.76 
8 54.3 74.7 76.11 61-02 0.3346 0.5865 0.6044 0.3198 13.81 17.05 11.60 15.09 0.6233 0.5004 0.0946 1.2001 6G-02 61-04 
9 60.1 72.0 75-54 60.63 9.3226 0.5729 0.6432 0.3599 12.06 15.05 9.59 14.91 0.5885 0.4816 0.0932 1.2022 58.21 19-28 
SL V - 1  V-2 VH-1 W-2 W-1 w)-2 L'-1 U-2 VD-1 V'-2 W'-1 H3'-2 RHOYn-I RHOYII-2 €PSI-1 EPSIdPCTTE 
FT/SEC FTISEC FTlSEC FT/SEC FTREC FT/SEC FT/SEC FT/SEC FT/!ZC FT/SEC FTlSEC FTlSEC LW4::EC LBn;:z;EC $7: 2%; O?& 
1 443.7 597.2 326.0 362.7 302-5 474.4 629.9 648.6 461.9 402-4 -327-3 -1742 
2 463.9 632.8 296.3 367-5 357.0 515.1 654.0 666.6 419.5 397.5 -297-0 -151-5 19.88 22-89 1.931 7,184 0.1000 
3 470.4 659.0 275.0 349.9 381.7 558.4 677-5 684.5 403.9 372.01 -295.8 -126.1 1P.a  22.07 1.052 7.208 0.1499 
4 466.1 695.8 238.9 338.2 400.3 608.1 745.2 738.3 419.6 262.4 -34'1.0 -130.2 16.37 22.06 - 1 4  6.099 0.304#) 
5 438.2 710.9 194.4 312.9 392.7 638.4 829.9 810.1 428.5 356.91 -437.2 -171.7 13.53 21.07 6.598 2.089 0-5MM 
6 418.3 705.4 160.3 187.5 386.4 680.1 908.7 881.8 546.3 275.41 -522.3 -201.8 11.30 12.89 -11.086 -3.912 0 . 7 W  
7 393.8 672.9 154.6 127.6 362-2 660.7 963-7 935.6 621-1 303.111 -601.5 -274.9 10.97 8-90 -9-583 -6.263 0.8MO 
8 359-5 661.0 160.0 173.8 333.1 637-8 981-1 953-6 667,: 360.5 -648.0 -3S.8 $1.35 12.17 -8.807 4,685 0,'UXW) 
9 356.6 647.7 177-4 198.8 309.3 616.5 997.7 971.5 710.9 406.51 -688.1 -355-0 12.59 13-91 -8,978 -7,273 0.9500 
UClIAl WCl jA l  T02/T01 W2/M1, EFF-AD EFF-P 
LBM/SEC KG/SEC ROTOR ROTDR 
SQFT so3 i % 
14.58 71.12 1.0622 1.135!1 59.43 60.16 
AIRFOIL AFRODYNAMIC SUWRY PRINT 
70 PERCEtfT DESIGN SPEED (STATOR PERFORMNCE) RW NO 107 SPEED OODE 70 POINT NO 11 
SL V - 1  V-2 YH-1 2 1 W-2 RHOVKI Rl{OVH-2 EPS1-1 EPSI-2 
K/SEC HISEC M/SEC HISEC MISEC N/SEC KGIH2 SEC KGM2 SEC RADIAN RADIAN 
1 171.3 84.7 100.8 60.6 138.5 59.2 100.34 64.19 0.1748 0.1593 
2 182.0 90.5 107-1 66.2 147-2 61-7 107-60 70.44 0.1916 0.1537 
3 191.5 103.4 105.3 78.3 160.0 67.5 106.98 83.76 0.1963 0.14% 
4 208.0 143.4 109.0 109.8 177.1 92.2 113.59 119.92 0.1747 0.1241 
5 218.0 169.1 110.5 116.2 187.9 122.8 118.20 130.02 0.1325 0.0806 
6 219.9 1823.9 84.1 113-0 203.2 141.2 91.51 128.50 0.0692 0.0386 
7 214.5 185.9 53.7 113-4 206.3 148.5 64.63 129.35 -0.0283-0.0293 
8 211-1 184.0 70.9 110.6 198.8 147.1 78.19 125.87 -0.0634-0.0663 
9 207.6 179.1 77.3 106.4 192.7 144.0 85.37 120.72 -0.0874-0.0950 
SL 0-1 8-2 H-1 H-2 ItlCS INCH DE'J TURIi D-FAC 0HEW-D LOSS-P PO21 PDIM 
DE@;? DEGREE DEGREE DEmEE DEE;REE DE(REE TOTAL TOTAL POI SIRE 
1 54.3 44.3 0.5055 0.2453 -21.19 -18.53 27.48 9.67 0.6601 0.1769 0,0453 0.9719 0-9880 
2 54.2 43.0 0.5390 0.2625 -19-45 -16.47 23.88 11.18 0.6320 0,1837 0-0492 0.3698 0.9938 
3 56.9 40.8 0.5681 0.3003 -15.03 -12.75 19.96 16-13 0.5793 0.1896 0.0537 0,9662 1,0011 
4 58.7 40.1 0.6189 0.4189 -14.50 -10.38 15.37 18.56 0.4297 0.1344 0.0108 0,9710 1.0521 
5 59.7 46.7 0.6480 0.4956 -17.04 -11-99 17.09 13.07 0.3238 0.1039 0,0307 0.9745 1,1077 
6 67-6 51.3 0.6489 0.5289 -15.62 -9.8) 18.22 16.23 0.2785 0.0719 0.0205 0.9822 1.1505 
7 74.1 52.6 0.6283 0.5431 -16.66 -10.39 19-85 21-50 0.2696 0.05E2 0.0169 0.9a60 1.1712 
8 70.4 53.0 0.6166 0.5330 -23.49 -17-12 21.11 17-32 0.2638 0.0682 O.Gl99 0,9843 1.1770 
9 68.1 53.5 0.60;5 0.5169 -28.73 -22.26 22.66 14.57 0.2629 0.0902 0.0264 0.9802 1.1780 
SL v-1 v-2 w-1 
FTISEC FTISEC FT/SEC 
1 561-9 277.9 330.7 
2 547.3 297.0 351.4 
3 620.3 339.2 345.4 
4 682.4 470.5 357.8 
5 715.1 551.7 362.6 
6 721.4 593.4 275.8 
7 703.8 613.1 192.7 
8 692-6 603.7 232.6 









W-2 RHOVH-1 RHWN-2 PCT TE 
FT/SEC LBHIFRSEC LOH/FTZSEC SPAN 
191.3 20.55 13.15 0.0550 
202.4 22.08 14.43 0.1083 
221.3 21.91 17.16 0.1610 
302.5 23.27 24.55 0.3151 
403.0 24.21 26-15?, 0-5165 
463.3 18.74 26.22 0.7145 
487.3 13.24 26.45 0,8603 
482.5 16.01 25.78 0.9080 
472.6 17.48 24.72 0.9548 
m/TO FO2/Rll PO/M EFF-AD 
STAGE STAGE STAGE 
s 



























l o n 0  SFF-A RFF-P 
STAGE TOT-STG TtK-ST6 
1,0416 -8.31 -8.50 
1,0417 4 - 2 7  -4.37 
1.0422 2.73 2.78 
1.0173 30.85 31.35 
1.0543 3 - 6 5  55.30 
1.0665 61.56 62-31 
1.0827 55.94 56.92 
1,0875 54.50 55.53 
1.0922 51.99 53.09 
AIRFOIL AERODYNAHI C S W R Y  I'RINT 
50 PERCENT DESIGN SPEED (ROTOR PERFORWINCE) RUN HI) 107 SPEED CODE 50 POIKT NO 1 
SL V - l  V-2 VM-1 VH-2 W-1 W-2 U-1 U-2 V ' - l  V'-2 U0'-I VOb-2 RHOVM-I RHOVH-2 EPSI-1 EPSI-2 
H/SEC M/SEC M/SEC M/SEC H/SEC M/SEC M/SEC M/SEC U/SEC M/SEC H/SEC M/SEC KGiM2 SEC KG/M2 SEC RAD!AW RADIAN 
1 100.3 127.6 74.7 78.8 67.0 100.4 137.2 141.2 102.5 88.7 -70.2 -40.8 84.69 86.22 0.0458 0.1207 
2 105.8 136.5 75.0 '86.5 74.6 105.6 142.4 145.2 101,1 95.1 -67.8 -39.6 85.40 95.34 0.0301 0.1262 
3 107.6 143.4 68.9 85.7 52.7 114.9 147.5 149.1 34.7 92.2 -64.9 -34.1 78.70 95.10 0.0142 0.1266 
4 106.8 151.9 53.1 72.4 92.7 133.6 162.3 160.8 87.5 77.3 -69.6 -27.2 61.14 83.66 -0.0378 0.1076 
5 100.6 157.1 44.6 74.6 W.1 138.2 180.7 176.4 101.0 83.9 -90.6 -38.2 51.82 85.74 -0.1223 0.0339 
6 96.7 151.9 37.2 42.7 89.2 145.7 197.9 192.0 114.9 63.0 -108.7 -46.3 43.57 49.53 -0.2139 -0.0860 
7 90.3 139.3 35.2 29.5 83.2 136.1 209.9 203.7 131.4 73.8-326.6 -67.6 41.32 34.37 -0.1943 6.1214 
8 84.4 134.4 35.5 33.6 76.6 130.1 213.6 207.7 141.5 84.5 -537.0 -77.5 41.64 39.21 -0.1741 -0.1273 
9 00.4 130.1 36.8 36.4 71.5 124.9 217.3 211.6 150.3 94.0 -145.8 -86.6 43.18 42.53 -0.1654 -0.1322 
SL 0-1 8-2 B'-1 8'-2 H-1 M-2 Me-1  HI-2 INCS INCH DEV TURN D FAC O#GA-8 LOSS-P P02/ XEFF-A XEFF-P 
DEGREE DEGREE DEGREE DEGREE DEWEE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 41.8 52.0 43.17 27.50 0.2973 0.3768 0.3037 0.2620 -14.05 -7.78 24.98 15.66 0.2413 0.8417 0.2253 1-0118 18.13 18.28 
2 44.8 50.9 42.09 24.75 0.3139 0.4036 0.3000 0.2813 -13.28 -7.16 87-29 17.35 0.1887 0.6888 0.1927 1.0225 33.48 33.69 
3 50.2 53.5 43.27 21.85 0.3194 0.4245 0.2810 0.2731 -11.49 -5.51 11.03 21.41 0.1936 8.6600 0.1924 1.0330 45.27 45.53 
4 60.2 61.7 52.67 20.69 0.3170 0.4501 0.2598 0.2291 -2.18 3.49 0.64 31.98 0.2595 0.6336 0.1965 1.0545 65.17 65.44 
5 63.7 
€1.5 63.85 27.01 0.2981 0.4649 0.2993 0.2482 6.88 11.77 -4.14 36.83 0.3260 0.3045 0.0957 1.0819 60.74 80.96 
578.8 331.3 275.1 -297.2 -125.3 10.61 17.56 
630.0 376.9 206.7 -356.5 -151.9 8.92 10.14 
668.5 431.2 242.0 -415.5 -221.8 8.46 7.04 
681.3 464.3 277.2 -449.5 -254.3 8.53 8.03 
694.1 493.2 308.3 -478.2 -284.2 8.84 8.71 
T02/T01 P02/W1 EFF-AD EFF-P 
ROTOR ROTOR 
X X 
1.0273 1.0626 64.28 64.61 































































AIRFOIL AEROOYNMIC SUMRY PRINT 
50  PERCENT DESIGN SPEED (ROTOR PERFORWNCE) RUtl NO 107 SPEED CODE 50 POINT NO 3 
SL V-1 V-2 VM-1 2 W-1 VO-2 U-1 U-2 V'-1 V'-2 !lo1-1 '40'-2 RHOL'H-1 RHOVH-2 EPSI-1 EPSI-2 
M/SEC H/SEC H/SEC H/SEC H/SEC H/SEC H/SEC U/SEC H/SEC H/SEC H/SEC WSEC #Gin2 SEC KG/H2 SEC RhOIAH RADIAN 
1 93.3 137.5 69.9 92.5 61.7 101.8 137.2 141.2 102.9 Zq.5 -75.4 -39.4 80.24 102.37 5,0345 0,1373 
2 98.3 144.8 70.2 94.7 68.8 109.4 142.4 145.2 101.8 101.2 -73.6 -35.7 80.82 105.56 0.0107 0.1202 
3 99.8 148.9 64.7 89.6 76.0 119.0 145.5 149.1 96.5 94.5 -71.6 -30.1 74.61 100-34 -0.0117 0.1185 
4 98.8 154.6 50.3 78-1 85.0 133.4 162.3 160.8 92.2 82.7 -77.3 -27.4 58.48 86.76 -0.0797 0.0903 
5 92.9 154.8 41.2 55.9 83.2 144.4 180.7 176.4 105.8 64.4 -97.5 -32.0 48.23 64.26 -0.1656 0.0110 
6 89.2 150.2 33.5 32.6 82.7 146.6 197.9 192.0 120.0 55.9 -U15.2 -45.4 39.52 37.95 -0,2147 -0.0730 
7 82.2 142-2 31.0 23.5 76.1 140.2 209.9 203.7 137.3 67.7 -133.8 -63.5 36.65 27.60 3,1411 -0,0!374 
8 77.0 140.1 31.5 34.4 70.3 135.8 213.6 207.7 146.8 79.7 -643.3 -71.8 37-18 40-46 -0.1326 -0,1007 
9 73.8 137.5 33.1 43.6 66.0 130.4 217-3 211-6 154.9 92.1 -U51,3 -81.1 39.08 51 -31 -0.1448 5,1159 
SL 8-1 8-2 8'-1 8'-2 n-r H-2 HI-1 HI-2 INCS IKH DEV TURN O F A C  OEM-B LOSS-P m21 IEFF-AEFF-P 
DEGREE OEGf?EE OEGREE EGREE MGRFE DESEE DEGREE EGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 41.4 47.9 47.09 23.17 0.2762 0.4065 0.3046 0.2972 -10.13 -3.85 20.65 23.92 0.1477 0.6802 0.1887 1,0299 40.58 40.84 
2 44.4 49.3 46-32 20.76 0.2913 0,4284 0.3015 0.2996 -9.06 -2.93 13.31 25-56 0,1443 0.5953 0.1715 1.0393 50.45 50-73 
3 49.6 53.2 47.88 18.68 0,2957 0.4409 0.2859 0.2797 -6.87 -0.89 7.86 29.21 0.1752 0,6084 0.1811 1.0471 56.83 57.12 
4 59.4 59.8 57.01 19.37 0.2927 0.4576 0.2133 0.2449 2.16 7.83 -0.67 37.63 0.2739 0.5250 0.1642 1 . W 3  70.05 70.32 
5 63.9 68-8 61-29 29.71 0.2749 0.4564 0.3133 0.1899 10.32 15.21 -1-45 37.58 0.5887 0.5675 0,1739 1.0828 65.83 66.21 
6 68.2 77.4 73.98 54.13 0.2640 0.4411 0.3549 0.1642 14-67 18.92 13.07 19.85 0.7242 0.5458 0.1191 1.0901 62.70 63.17 
7 67.8 80.4 76.91 69.52 0.2428 0.4163 0.4058 0.1983 15.47 18.97 21.97 7.39 0.6711 0.5251 0.0709 1.0911 60.78 61.29 
8 65.8 75.1 77-56 64.22 0.2275 0.4097 0.4334 0.2329 15.26 16.50 14.81 13.34 0.6038 0.4819 0.0818 1.0978 61.65 62.16 
9 63.3 71.4 77-64 61.60 0,217r3 0.4016 0.4572 0.2688 14.17 17-15 10.56 16.04 0.5563 0.4378 0.0822 1.1011 61-34 61.87 
SL V - 1  V-2 W-1 VH-2 VO-1 VO-2 U-I U-2 V1-1 VJ-2 1 2 RHOYH-1 RHOVH-2 EPSI-I EPSI-2PCTTE 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FTdSEC LBnlFT2SEC LBn/FTZSEC DEGREE DEGREE SPAN 
1 306.1 451.3 229.5 303.4 202.5 334.0 450.0 463.4 337.6 329.9 -247.5 -129.4 16.43 20.97 1.977 6,722 0.0500 
2 322.5 474.9 230.4 310.8 225.7 359.l 467.3 476.3 333.9 332.2 -2'41.6 -117.2 16.55 21.62 0.611 6.890 0- la00 
712.8 594.1 508.1 302.1 -496.4 -266.1 8.00 10.51 -8.295 -6.643 0.9500 
T02/T01 POZ/Wl EFF-A0 EFF-P 
ROTOR ROTOR 
X 1: 
1,0313 1.0697 62.12 62.49 
AIRFOIL AERODYNAMIC SOHHARY PRINT 
50 PERCElT DESIGN SPEED (STATOR PERFORWNCE) RUN NO 107 SPEED CODE 50 POINT NO 3 
SL V-1  V-2 VM-1 W-2 (10-1 M - 2  RHOVM-1 RHOVM-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC H/SEC M/SEC H/SEC KG/MZ SEC KG/H2 SEC RADIAN RAOIAN 
1 127.3 59.0 82.0 40-8 97.4 42.6 91.53 47.25 0.1877 0,1674 
2 135.3 62.7 88.5 44.3 102.3 44.3 99.35 51 -41 0.2148 0.1697 
3 140.8 70.6 87.2 51.7 110.5 48.1 98.24 60.15 0.2295 0.1 731 
4 150.2 94.9 79.5 70.3 127.4 63.8 90.43 82.54 0.2330 0.1747 
5 154.2 110.1 70.3 80.6 137.3 75.0 80.59 95.77 0.1948 0.1464 
6 153.0 116.7 48.7 81.8 145.1 83.3 56.44 97.60 O.JO10 0.0911 
7 148.0 121.3 36.3 81.2 143.4 90.0 42.37 97.30 -0.0195 -0.0049 
8 146.0 119.9 45.7 79.7 138.7 89.S 53.33 95 -33 -0.0604 -0.0547 
9 143.9 117.2 53.6 77.2 133.6 88.1 62.57 92.25 -0.0867 -0.0918 
-. 
SL 8-1 8-2 M-1 H-2 INCS INCM DEV TURN 0-FAC Q&A-B LOSS-P P02/ PO/PO 
DEGF,EE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 SAGE 
1 5U.0 46.3 0.3754 0.1720 -25.18 -22.51 29.42 3.74 0.6745 0.1436 0.0356 0.9871 1.0113 
2 49.5 45.1 0.3997 0.3829 -24.14 -21.16 26.01 4.37 0.6481 0.1510 0.0390 0.9859 1.0137 
3 52.2 43.1 0.4160 0.2062 -20.76 -17.48 22.26 9.10 0.5967 0.1577 0.0431 0.9842 1.0170 
4 58.6 42.5 0.4442 0.2778 -14.54 -10.43 17.79 16.09 0.4584 10.0873 0.0255 0.9899 1.0368 
5 63.3 43.2 0.4550 0.3227 -13.46 -8.41 13.64 20.10 0.4068 0.0604 0.0108 0.9922 1.0588 
6 71.5 45.6 0.4500 0.3410 -11.67 -5.85 12.52 25.88 0.3955 fl.0520 0.0166 0.9931 1.0754 
7 75.8 47-9 0.4338 0.3536 -14.99 -8.73 15.13 27.89 0.3675 0,0410 0.0132 0.9948 1.0850 
8 71.7 48.3 0.4276 0.3491 -22.10 -15.73 16.37 23.45 0.3606 0.0484 0.0156 0.9942 1.0882 
9 68.1 48-8 0.4209 0.3407 -28.71 -22.23 17.88 19.37 0.3524 0.0663 0,0215 0.9924 1,0921 
SL V-1 V-2 VM-1 VH-2 VO-I  VO-2 RHOVN-1 RHOW-2 P I X  TE EPSI-1 EPSI-2 
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FTZSEC LBM/FTZSEC SPAN DEGREE DEGREE 
1 417.7 193.5 269.1 133.8 319.5 139.8 18.75 9.68 0.0550 10.753 9.590 
2 444.0 205.6 290.5 145.3 335.8 145.4 20.35 10.53 0.1083 12.309 9.721 
3 461.9 231.6 286.2 169.6 362.5 157.7 20.12 12.32 0.1610 13.148 9.919 
4 492.7 311.4 260.9 230.6 418.0 209.2 18.52 16.90 0.3151 13.348 10.008 
5 505.9 361.4 230.5 264.6 450.4 246.1 16.51 19-61 0.5165 11.162 8.390 
6 502.1 382.9 159.9 268.3 475.9 273.2 11-56 19.99 0.7145 5.785 5.221 
7 485.5 397.8 119.3 266.6 470.6 295.3 8.68 19.93 0.8603 -1.118 -0.279 
8 479.1 393.3 149.9 261.4 455.1 293.9 10.92 19.52 0.9080 -3.463 -3.137 
9 472.3 384.4 175.7 253.3 438.4 289.2 12.81 18.83 3.9548 -4,968 -5.259 
NCORR UCORR WCDRR T o n 0  P02/P01 PO/PO EFF-A0 ER-P 
INLET IIILET INLET STAGE STAGE STAGE STAGE 
RPM LBM/SEC KG/SEC X X 
6100.20 27.43 12.44 1.0313 0.9916 1.0607 54.27 54.66 
TOAO XEFF-A IEFF-P 
STAGE TOT-STG TOT-STG 
1.0208 15.52 15.67 
AIRFOIL AEROOYNAHIC S W R Y  PRINT 
50 PERCEtFT DESIGN SPEED (ROTOR PEWORMRNCE] RW 110 107 SPEED CODE 50 POINT NO 4 
SL U-1 V-2 VH-1 VM-2 W-1  YO-2 U-1 U-2 V'-1 V'-2 MI'-1 UO'-2 RllOVKl UtlOVK2 EPSI-1 EPSI-2 
HISEC MISEC M/SEC MISEC MISEC M/SEC HISEC MISEC HISEC HISEC HISEC MEEC K G / U  SEC KGIM2 SEC RADIAN RADIAN 
1 87.8 137.2 66.8 94.1 57.0 99.8 137.2 141.3 104.3 102.9 -80.2 -41.5 77.21 104.86 0.0310 0.1162 
2 92.9 144.0 67.5 95.2 63.9 108.0 142.4 145.2 103.6 102.2 -78.6 -37.2 78.29 106.71 0.0044 0.1180 
3 94.3 147.7 62.5 90.2 70.7 116.9 147.6 149.1 99.0 95.8 -76.9 -32.2 72.60 101.58 -0.0206 0.1152 
4 93.4 150.6 48.8 75.7 79.6 130.2 162.3 160.8 96.0 81.7 -82.7 -30.6 57.09 86.35 -0.0947 0.0844 
5 87.9 147.8 39.4 51.9 78.5 138.3 180.7 176.4 109.5 64.4 -102.2 -38.1 46-44 59.81 -0.1834 0.0048 
6 83.7 144.1 30.1 25.7 78.1 141.8 197.9 192.0 123.6 56.4 -119.8 -50.2 35.71 29.85 -0.2243 -0.0719 
7 75.0 137.8 26.2 26.6 70.3 135.2 209.9 203.8 142.0 73.6-139.6 -68.6 31.05 31.18 -0.1626 -0.1046 
8 71.6 135.4 27.0 29.7 66.3 132.1 213.7 207.7 149.8 81.2 -147.3 -75.6 32.04 34.88 -0.1584 -0.1155 
9 69.5 133.0 27.8 30.6 63.7 129.4 217.3 211.6 156.1 87,7 -153.6 -82.2 33-00 35.97 -0.1592-0.1266 
SL 8-1 8-2 8'-1 8'-2 H-1 H-2 Ha-1 He-2 INCS INCH OEV TURN DFAC OffGA-B LOSS-P W2/ SFF-AIEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE IDEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 40.4 46.8 50.13 23.84 0.2597 0.4053 0.3087 0.3039 -7.09 -0.81 21.32 26.29 0,1448 0.6731 0.1858 1.0326 42.16 42-43 
2 43.4 48.8 49.29 21.43 0.2751 0.4258 0.3067 0.3023 -6.09 0.04 13.98 27.86 01.1536 0.6077 0.1743 1.0413 50.50 50.79 
3 48.5 52.5 50.89 19.74 0.2794 0.4368 0.2933 0.2833 -3.87 2.11 8.92 31.15 0.1844 0.614C 0.1815 1.0489 56.51 56-81 
4 58.6 59.9 59.55 22.06 0,2765 0.4452 0.2843 0.2414 4.69 10.37 2.01 37.49 0.3268 0.5882 0.1808 1.0627 64-04 64.36 
5 63.6 69-3 69.14 36.14 0.2600 0.4351 0.3240 0.1897 12-17 17.06 4.99 33.00 0.5973 0.6034 0.1719 1.0713 59-14 59-55 
6 69.2 79.7 76.09 62.78 0.2474 0.4225 0.3653 0.1653 16.78 21.03 2l.73 13.31 0.7285 0.6052 0.1031 1,0825 56.58 57-07 
7 69.6 78.8 79-39 68.65 0,2214 0.4025 0.4193 0.2150 17.94 21.45 21.10 10.74 0.6501 0.5501 0.0773 1.0895 56.18 56-72 
8 67.8 77.2 79.61 68.39 0.2114 0.3952 0.4421 0.2370 27.31 20.55 18.98 11.21 0.6193 0.5264 0.0757 1.0915 55.57 56-12 
9 66.4 76.6 79.74 69.47 0.2050 0,3877 0.4606 0.2556 16-27 19.25 18.43 10.27 0.5971 0.5062 0.0701 1.0925 54.72 55.29 
SL V-1 V-2 UH-1 UH-2 M-1 UO-2 0-1 U-2 V'-1 V'-2 V0'-1 W e - 2  RHOVKl RHOVK2 EPSI-1 EPSI-2 PCT TE 
FTISEC FT/SEC FT/SEC FT/SEC FT/SEC FTISEC FTiSEC FT/SEC FT/SEC FTISEC FT/SEC FTISEC LBMlFT2SEC LBNlFT2SEC DEGREE DEGREE SPAN 
1 288.1 450.2 219.1 308.9 187.0 327.5 450.1 463.5 342.4 337.5 -263.1 -136.0 15.81 21.48 1.775 6.655 0.0500 
2 304.9 472.4 221.5 312.4 209.5 354.3 467.3 476.3 339.9 335-4 -257.8 -122.0 15-03 21.85 0.254 6.763 0.1000 
3 309.6 484.4 205.0 295.9 232.0 383.6 484.1 489.1 325.0 314.2 -252.2 -105.5 14.87 20.80 -1.178 6.602 0.1499 
4 306.4 494.2 160.2 248.4 261.2 427.2 532.5 527.6 315.0 267.9 -271.3 -100.3 11.69 17-68 -5.428 4.833 0 . 3 W  
5 288.3 484-8 129.4 170.4 257.7 453.8 593.0 578.8 355.4 211.4 -335.3 -125.0 9.51 12.25 -10.509 0.273 0.5000 
6 274.5 472.9 98.9 84.2 256.1 465.3 649.3 630.1 405.5 185.0 -393.2 -164.8 7.31 6.11 -12.849 -4.121 0.7000 
7 246.1 452.0 85.8 87.3 230.6 443.4 688.6 668.5 466.0 241.4-458.0 -225.1 6.36 5-39 -9.317 -5.994 0.8500 
8 235.0 444.3 88.6 97.5 217.6 433.4 701.0 681.4 491-4 266.4 -483.4 -247.9 6.56 7.14 -9.075 -6.615 0,9000 
9 228.0 436.3 91.2 100.4 209.0 424.6 712.9 694.2 512,l 287.6 -503.9 -269.5 6.76 7.57 -9.120 -7.252 0.9500 
UClIA1 WCl/Al T02/T01 POZIP01 EFF-AD EFF-P 
LBM/SEC KGISEC ROTOR ROTOR 
SqFT 5ql.I I I 
9.93 48.47 1.0312 1.0636 57.13 57.51 

AIRFOlL AEROOYNMIC SUMRY PRINT 
50 PERCENT DESIGN SPEED (ROTOR PERFORWNCE) RUN NO 107 SPEED CODE 50 POINT NO 5 
SL V - 1  V-2 VM-1 VH-2 W-1 M-2 U- I  U-2 V ' -1  V'-2 U0'-1 M'-2 RHOVM-1 RIIOVM-2 EPSI-1 EPSI-2 
M/SEC M/SEC M/SEC MISEC M/SEC M/SEG M/SEC N/SEC M/SEC H/SEC WSEC H/SEC KG/H2 SEC KWH2 SEC RADIAN RADIAN 
1 81.7 147.2 62.3 106.3 52.8 101.8 137.2 141.3 104.9 113.4 -84.4 -39.5 72.37 117-83 0.0276 0.!047 
9 65.0 139.4 25.7 28.Q 59.7 136.6 217.3 211.6 159.8 80.1 -157.7 -75.1 30.65 32-72 -0.1725 -0.1368 
SL 8-1 8-2 8'-1 8'-2 M-1 M-2 HI-1 H'-2 I#CS INCH DEV TURN D FAC OHGA-0 LOSS-P PO21 SFF-A IEFF-P 
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DIEGREE DEGREE TOTAL TOTAL PO1 TOTAL TOTAL 
1 40.2 43.8 53.50 20.44 0.2413 0.4353 0.3101 0.3354 -3.72 2.55 17.92 33.06 0.0667 0.6628 0.1874 1.0419 48-21 48-50 
2 43.3 47.2 52.35 17.81 0.2585 0.4523 0.3078 0.3235 -3.02 3-10 10.36 34.54 0.1000 0.6463 0.1896 1.0497 53.a 53.92 
3 48.5 51.0 53.91 16.29 0.2634 0.4597 0.2962 0.3019 -0.84 5.14 5.47 37.63 0.1453 0.6751 0.2036 1.0561 57-19 57-53 
4 58.5 59.0 62.05 18.49 0.2618 0.4616 0.2917 0.2510 7.20 12.87 -1.55 43.56 0.3434 0.7008 0.2204 1.0676 59.73 60-11 
5 63.7 69.3 70.85 28.78 0.2467 0.4593 0.3328 0.1854 13.89 18.77 -2.37 42-07 0.6564 0.7044 0.2178 1.0829 56-97 57-46 
6 69.4 80.2 77.30 58.45 0.2347 0.4456 0.3752 0.1442 17.99 22.24 17.39 18.85 0.8249 0.6923 0,1349 1.0962 54.79 55.38 
7 70.0 78.7 80.47 65.28 0.2081 0.4222 0.4302 0.1980 19.02 22.53 17.73 15.19 0.7352 0.6241 0.1007 1.1032 53.87 54-50 
8 68.1 78.4 80.61 67.47 0.1980 0.4133 0.4530 0.2159 18.31 21.55 18.05 13.15 0.7101 0.6077 0.0909 1.1041 52.82 53.46 
9 66.7 78.4 80.74 69.50 0.1916 0.4053 0.4712 0.2329 17.2.7 20.25 18.47 11.24 0.6830 0.5880 0.0812 1.1045 52-31 52.97 
SL V - 1  V-2 VM-1 VM-2 M-1 M-2 3-1 U-2 V' -1  V'-2 V0'-1 VO'-2 RHOVH-1 RIIOVK-2 EPSI-1 EPSI-2PCTTE 
FT/SEC FTISEC FTISEC FT/SEC FT/SEC FT/SEC FT/SEC FIISEC FT/SEC FT/SEC FT/SEC FTISEC LBW/FT2SEC LBHg./!2:EC DE:EF 2&Mm 1 267.9 482.9 204.4 348.8 173.2 333.9 450.2 463.6 344.3 372.1 -277.0 -129.7 14.82 
2 286.7 501.4 208.4 341.6 197.0 367.1 467.5 476.4 341.5 358.7 -270.5 -109.4 15.15 23.77 -0.045 5.507 0-1000 
3 292.1 509.7 193.4 321.3 218.8 395.6 484.3 489.2 328.4 334.7 -265.4 -93.6 14.09 22.47 -1,555 4,835 0.1499 
4 290.3 512.7 152.2 264.4 247.2 439.3 532.7 527.7 323.5 278.8 -285.4 -88.4 11.16 18.70 -5.985 1.973 0,3000 
5 273.8 512.4 122.7 181.2 244.7 479.3 593.1 579.0 369.4 206.9 -348.4 -99.8 9.05 12.95 -11.099 -3,954 0.5000 
6 260.7 499.6 93.3 84.5 243.4 492.4 649.5 630.3 416.7 161.7 -406-1 -137.9 6.92 6.11 -13.732 -7,291 0.7000 
7 231.3 475.3 79.8 92.8 217.2 466.1 688.8 668.7 478.3 222.9 -471-6 -202-6 5.92 6.76 -11,427 -7.419 0.8500 
8 220.2 466.0 82.5 92.9 204.2 456.6 701.2 681.6 503.9 243.4 -497.1 -224.9 6.13 6.77 -10.624 -7.728 0.9000 
9 213.2 457.4 84.5 91.7 195.8 448.1 713.1 694.4 524.2 262.8 -517.3 -246.3 6.28 6.70 -9.884 -7.841 0.9500 
WCl/Al UCl/Al T02/T01 W2/W1 EFF-A0 EFF-P 
LBM/SEC KG/SEC ROTOR ROTOR 
SQFT SW % X 
9.39 45.81 1.0359 1.0718 55.81 56.25 
AIRFOIL AERODYNAHI C SUMWRY PRIlIT 
PERCENT DESIGN SPEED (STATOR PERFORWNCE) RUN NO 107 SPEED CODE 5 0  POINT NO 5 
H/SEC M/SEC M/SEC H/SEC M/SEC M/SEC KG/H2 5EC KG/H2 SEC RhOIAN RADIAN 
133.7 50.5 91.5 36.2 97.4 35.2 102.92 42.83 0.2036 0.1753 
OEGREE OEGREE 
47.0 44.3 0.3941 
461.8 179.1 305.9 
476.5 205.3 294.7 
493.2 274.0 255.8 
500.5 308.6 209.9 
503.5 321.4 119.3 
587.0 347.1 104.9 
478.9 353.4 106.2 










142.3 77.7 37-65 90.09 -0.0263 
140.1 78.1 37.25 89.41 -0.10677 
INCS INCM DEV TURN D-FAC OHNiA-U 
DEGREE DEGREE DEGREE DEGREE TGTAL 
-28.20 -25.53 27.39 2.75 0.7679 0.0802 
-24.58 -21.60 25.08 4.86 0.7357 0 . W 8  
-20.46 -17.18 23.18 8.48 0.6773 0.0925 
-13.50 -9.39 18.23 16.69 0.5589 0,0579 
-10.79 -5.74 14-37 22.04 0.5276 0.U358 
-6.70 -0.88 11.94 31.43 0.5343 0.0423 
-13.21 -6.94 13.14 31.66 0.51% 0.0581 
-16.70 -10.32 14.16 31.07 0.5008 0.0518 
-19.74 -13.26 15.55 30.68 0.4768 0.0364 
VO-1 VO-2 RHOVM-1 RHOVM-2 PCT TE 
FT/SEC FT/SEC LBM/FI2SEC LBM/FTZSEC SPAN 
319.6 115.4 21.08 8.77 0.0550 
346.0 124.4 21.56 9.53 0.1003 
TOAO m 2 / ~ 0 1  m/po EFF-AD 





























TOAO SEFF-A XEFF-P 
STAGE TOT-STG TOT-STG 
1.0242 33.36 33.63 
1.0243 35.41 35.68 
1.0246 37.76 38.05 
1.0270 48.82 49.15 
1,0306 55.46 55.84 
1.0371 53.95 54.40 
1.0470 50.73 51.30 
1.0507 50.51 51.13 
1.0542 50.62 51.28 
